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The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) . ° ° 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 


Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 
Write for prices and full information. 


Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘“‘LUBROLEINE.”’ 








Goodrich Hose 


FOR MECHANICAL USE 
Air Drill Hose 
team Hose 
Pneumatic Tool Hose 


Distinguished by 


The Mark te of Quality 


MANUFACTURED BY 


Ohe B. F. Goodrich Co., AKron, Ohio 
CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 
Our Products are also handled in 
NEW YORK by BUFFALO 
THE B. F. GOODRICH COMPANY OF NEW YORK 
and in 
SAN FRANCISCO LOS ANGELES SEATTLE 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 





where up-to-date equipment and close saving, combined 


with economy of operation, are sought for. 

















PATENT APPLIED FOR 


The Isbell Vanner is as far in advance, from both a mechanical 
and metallurgical standpoint, of the present type of vanning 
machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 

Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 
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Air Compressors 
of “Class.” | 


You can rely on Sullivan compressors to run 
quietly and smoothly, to run at the highest 
efficiency attainable with given types and con- 
ditions, and torun all the time, because Sullivan 
Standards of engineering and workmanship in- 
sure nothing less than the best service. ‘They 
are compressors of ““Class.’’ 





Corliss Tandem. 








Catalogue 958 


Straight Line. 





ROCK DRILLS 
COAL CUTTERS 


AIR HAMMER DRILLS 
CHANNELERS 








Sullivan Machinery Co. 





Butte, Mont. 
Birmingham, Ala 





150 MICHIGAN AVENUE 


Paris, France 
Roseland 








. N.H. st. Louis 
Seeeae Seka. " CH ICAGO, ILL. Sen ae 
El] Paso Knoxville Salt Lake 
Johannesburg New York Seattle 
Joplin, Me. Pittsburg Spokane 


Power Driven. 


































Lidgerwood Hoisting Engines 





STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK 





INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car “Hauling, etc., up to 1,000 H. P., 


built to order. 
LIDGERWUOD STANDARD CONTRACTOR’S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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The Slogan of the Caneron—“Character: The Grandest Thing.” 


Experience Is The Best 
Teacher 


That’s Why Engineers and Pump Men Who Know, SELECT CAMERON 
PUMPS. Compact but Strongly Built and Devoid of Outside Moving Parts 
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Read What Chief Engineer 
C. M. Jacobs, of the Hud- 


son Tunnel Co, writes: 














It may be of interest to you to 
know that | have specified and 
used your Pumps for something 
over 34 years, which, with the 
Pumps fitted in the Hudson Com- 
panies tunnel works, have always 
given every satisfaction in the 
duties they have been called 
upon to perform. 


Yours very truly, 
Charles M. Jacobs, 
Jacobs & Davies. 
New York City, 





CAMERON SINKING PUMPS, ‘Contractors” 
pattern,in use in excavation for Sixth Avenue October L2; 1908. 
Hudson Company Subway, New York. Light in 
weight, suspended by ropes and easily moved 











Cameron Pumps are preferred for outside or underground situations 
by contractors and in mining work, BECAUSE they are dependable, 
always pumping their rated capacity, and considerably more in emer- 
gency. Efficient with compressed air as with steam. 


New Cameron Catalogue Edition ‘‘K’’ illustrates and describes all Types of 
Cameron Pumps Sent on request to interested pump users and intending purchaesrs 


A. S. Cameron Steam Pump Works 
Foot of East Twenty-Third St. | New York 
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MASON Gardner - Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
maintain an even 
pressure of 





Steam, 
o 
Air 
or Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 
Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 
Can be directly connected to gasoline engine or 
motor. 
WRITE FOR NEW CATALOGUE Write for information on this machine, also on 


our horizontal belt and steam compressors. 


Mason Regulator Co. 


Boston, Mass., U. S. A. Gardner Governor Compressor Co. 


QUINCY, ILL. 


THE COOPER CORLISS 




















ALL WRITE FOR 
SIZES AND OUR 
TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works— MT. VERNON, Ohio 





BRANCH OFFICES: 


CHARLOTTE, N. C., Court House Square 

BOSTON, 201 Devonshire Street PITTSBURGH, 604 Frick Building 

PHILADELPHIA, Drexel Building ATLANTA, 310 Candler Building 
CHICAGO, 1539 First National Bank Building 


NEW YORK, 1419 Bowling Green Building | 
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For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 


ARIO COMPRESSOR OIL 
For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 
For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


For SALE By 
STANDARD OIL CO. 


(Incorporated.) 


THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. 
(Incorporated.) 








VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SAL# By 


VACUUM OIL COMPANY 


(Incorporated.) 





ESTABLISHED 1895. 


Che Quarry 


THE ORGAN OF THE 
Stone, Marble, Slate, Lime, Clay, and 
Cement Trades. 
— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, Ete. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 


annum, post free. 


Advertising Rate on Application. 





— OFFICES — 
30 AND 31 FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 








HE only publication in the 
world devoted exclusively 
to the boiler-making industry is 















— 


BOILER MAKER. 


Subscription Price, $1.00 per 
year Domestic, $1.50 Poreign 
Free Sample Copy 




















The 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 
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ENGINEERS 


AND 


CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 


SCREEN and WASHER 


COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich “Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns = Roger 
Mfg. Co. 
1718 California St., 
DENVER, - COLO. 


SST 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 








BECAUSE-— 

They use Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important features anywhere. 

All parts are made much heavier than even the 
most severe stress2s upon them require. 

The dies and dolly are much larger, insuring long 
life and low cost of renewal. 

Mfg. by T. H. PROSKE, 
Denver, Colo. 


BECAUSE— 

They can be operated either as right or left-handed 
machines—an exclusive ‘‘Ajax’’ feature. ; 
F at use no power when not actually sharpening 

rills. 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold by INGERSOLL-RAND CO. 
Allover the world. 
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STYLE No. 750. 





BELMONT 


Air Compressor and 
High Pressure Steam 
w Packing. wx 


Made expressly for 


AIR COMPRESSORS. 


Will withstand the extreme 
dry heat of Compressed Air 
and give excellent service on Dry 
Steam, etc. 


Write for sample. 


MANUFACTURED BY 
CLEMENT RESTEIN CO., 


133-139 N. 2nd St., 
PHILADELPHIA, PA., U.S.A. 
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Sand-Blast Logic 





TIES “Cc” 














DESIGNERS 
MANUFACTURERS 





tHomas .w PANG BOR N company 


GENERAL OFFICES, 94 WEST STREET 


SIX REASONS WHY 


First 


Second 


Third 


Fourth 





Fifth 
Sixth 








‘*PANGBORN’”’ Modern High Presure 
SAND-BLAST Systems Lead the World 


Developed after five years close study and the experience 
gained through installing more Sand-Blasts than all other 
makes combined. 


Designed on thoroughly scientific principals with the ablest 
engineering skill, and in each and every particular made of the 
best materials on earth. Efficiency and durability the only 
consideration. 


In every respect with the exception of first cost—which we 
have no disposition to meet with the sacrifice of design and 
efficiency—they aeagciny 4 excell in every point, and our sys- 
tems are altogether the best investment. Hundreds of users 
and testimonials giving results obtained, are substantial proof. 
Cost of maintenance 50 per cent. below other makes. 

Will accomplish 100 per cent. more work. 

Will do much better work. 


Installed on Guaranteed Results 


CALL EQUIPMENT EXHIBITED OPERATING 


LABOR. SAVING 





EQUIPMENT 


NEW YORK FOR FOUNDRIES 


129 














QUALITY ——- DURABILITY —- SATISFACTION 








PeCcUMATIC. TOOL HOSE 


= £2 DS 


PNEUMATIC TOOL HOSE APPLIANCES 


If you are in the market for the most perfect of all Pneumatic Tool Hose and Pneumatic 
Tool Hose Supplies, then try the 


Harrison Pneumatic Tool Hose, Stacey Steel Hose Nipples and Stacey Stop-cocks. 


The Stacey Steel Hose Nipples are guaranteed to give satisfaction. 


They are the only 


steel nipples that can be used on any ordinary pneumatic tool hose without the use of wire 
fasteners or hose bands, on account of forming a vacuum and forcing the hose to lock 


upon the-nipple. 


The Stacey Stop-cocks will not leak. The Stacey Stop-cocks never. require adjustment. 


They contain right and left-handed thread. 
They can be easily removed without cutting hose or injuring tubing. 


cocks are perfect. 


They will remain self-oiled for six months. 
The Stacey Stop- 


The Stacey Steel Hose Nipples and Stop-cocks can only be purchased through us and our 


Representatives. 


Why not give the Stacey Steel Nipples and Stop-cocks a trial? 


HARRISON SUPPLY COMPANY 


NATHAN C. HARRISON, General Agent 





5 and-7 Dorchester Ave. Extension BOSTON, Mass. 
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A NOVEL AND INGENIOUS, AIR 
HAMMER 

It is now coming to be quite generally real- 
ized that for practically all classes and sizes 
of steam hammers compressed air is much to 
be preferred for the operating fluid. The im- 
proving and perfecting of the large air ham- 
mer, however, is given more attention in 
Great Britain than in the United States, so 
that we have frequently to notice new and in- 
genious developments in this line originating 
on the other side of the water. The illustra- 
tions which we here reproduce from The En- 
gineer, London, show a new type of air oper- 
ated hammer built by B. and S. Massey, Open- 
shaw, near Manchester, England. 

The points to be borne in mind by the de- 
signer of a steam hammer at the present day 
are concisely stated as follows: The clear- 


_ ance and back pressure losses must be reduc- 


ed to a minimum; the air must be used ex- 
pansively; the flow of air into the working 
cylinder after the blow has been struck must 
be prevented; and the working pressure of the 
air must receive due consideration. The re- 
duction of clearance on the top side of the 
piston, at any rate, is not difficult of attain- 
ment, but on the lower end of the cylinder the 
hammer builder has to take into considera- 
tion the differing thicknesses of the work to 
be dealt with and the possibility of the sink- 
ing of the anvil block. On account of these 
factors a hammer in which air is alternately 
admitted to and exhausted from the lower side 
of the piston is liable to heavy clearance 
losses. Moreover, as the hammer falls with 
great velocity, which increases as the piston 
descends, back pressure is difficult to avoid 
in this type of hammer unless the ports are 
made of ample area when the clearance losses 
are increased. 

















FIG. 1. MASSEY AIR HAMMER. 


In the hammer here shown the space below 
the piston is always open to the pressure of 
the air from the compressor, this tending con- 
stantly to lift the hammer, whereas the air at 
tthe same pressure is alternately admitted to 
and exhausted from the top side of the pis- 
ton. In this manner it will be seen that the 
only passage which has to be periodically filled 
and emptied, is a short one between the valve 
and the top of the cylinder, and the bottom 
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port may be as large as reasonably possible 
without entailing any waste of air. It be- 
comes, in fact, a part of the air storage sys- 
tem. When the hammer is forced down, ow- 
ing to the difference between the areas above 
and below the piston, the lifting pressure is 
overcome, and the energy is expended chiefly 
in striking the blow, but also in compressing 
the volume of air below the piston for the 
subsequent raising of the hammer. The 
amount of air required, however, is less than 
that required for a separate, admission for 
each up and down-stroke, owing to the aboli- 
tion of the clearance loss and the absence of 
back pressure. 

Another feature of this new hammer is that 
the air is used expansively on all blows. A 
fixed cut-off takes place at about half-stroke, 
and as an expansion from one to two with air 
pressure at 45 lb. per square inch is calculated 
to give go per cent. of the maximum work 
in the air, a substantial gain is effected. For 
light blows an even greater degree of expan- 
sion is obtained by the hand movement of the 
valve, enabling the cut-off to be made before 
half-stroke. A further point in the design of 
this new hammer which adds to its efficiency, 
is the prevention of what may be termed “af- 
ter-flow” of the air, into the top side of the 
cylinder after the blow has been struck. It 
is obvious that such a condition must be as 
wasteful of power as it is useless. The after- 
flow in some hammers is induced by the pis- 
ton travelling so fast in the later stages of the 
stroke, that the air cannot enter the cylinder 
quickly enough to maintain the neseccary sup- 
ply. The result of this is, that when the blow 
is struck, there may be only a low pressure on 
top of the piston, while after the blow air 
continues to flow in until the supply pressure 
has been reached. The arrangement for work- 
ing expansively is claimed to prevent this. 

A general view of the new Massey hammer 
is given in Fig. 1, while Fig. 2 shows very 
clearly the construction and arrangement of 
the cylinder and ports, and the cycle of oper- 
ations. Referring to the three views in Fig. 2, 
it will be seen that the lower end ‘of the cylin- 
der is always in free communication with the 
air supply through a large port A, the con- 
stant pressure serving to keep the hammer 
normally in the raised position at the top of 
the stroke as in the lefthand view in Fig. 2. 
The air inside the ram below the central guide 


is used as a spring or cushion, being compress- 
ed on the up-stroke and expanded on the 
down-stroke. The combined effect of the two- 
pressures—the constant one below the piston 
and the varying pressure within the ram—gives 
a resultant upward force which decreases as 
the ram approaches the top, a rapid and lively 
action being thus produced. When the pis- 
ton valve is raised, as in the centre view in 
Fig. 2, the top of the cylinder is closed to the 
exhaust and put into communication with the 
bottom of the cylinder through the port B, 
and thus with the air supply. The compress- 
ed air, therefore, passes from the supply on to 
the top side of the piston and forces the ram 
down. As the ram descends the piston passes 
the port B, and in so doing cuts off the supply 
of air to the top of the cylinder. During the 
remainder of the stroke, therefore, the air al- 
ready admitted is used expansively, and this 
expansion takes place no matter what kind of 
blow is struck, no further air being admitted. 
In order to permit of the striking of light 
blows with short strokes, a small port can be 
opened by the attendant’s lever, admitting just 
enough air to allow the piston to fall. This 
port is closed again when the valve is moved 
further for a long stroke; while for “holding- 
down” purposes the second lever shown in 
Fig. 1 enables air at full pressure to flow into 
the cylinder, even when the piston is at the 
bottom of the stroke. To avoid confusion in 
studying the sectional views in Fig. 2, it should 
be stated that the piston valve has nothing 
whatever to do with the supply of air to the 
bottom of the cylinder, although it controls 
the flow between the ports B and C, and when 
rotated by the upper handle shown in Fig. 1 
allows the full pressure to flow into the cylin- 
der for the purpose previously mentioned. 
Fig. 3 represents a typical pressure diagram 
for heavy blows taken at the full speed, 100 
blows per minute. The sharp cut-off alluded 
to and the sustained expansion line and light 
back pressure are are all well shown. Fig. 4 
is a diagram for light blows at a quick speed. 
In this case only a partial admission of air 
takes place, and the air being cut off early by 
the valve F begins to expand almost at the 
commencement of the stroke. This card also 
shows the diagram of the pressure below the 
piston, which remains the same for all blows. 
The small mushroom valve G, shown in the 
sectional views is intended for admitting the 
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FIG. 2. MASSEY AIR HAMMER, 


air pressure into the space on top of the pis- 
ton in case the latter has risen above the port 
C. The hammer is specially adapted for 
smithy and forge purposes. The ram is cir- 
cular in section, and works through a long 
phosphor bronze sleeve at the lower end of 
the cylinder. It is bored out centrally to re- 
ceive an internal guide which is rigidly at- 
tached to the cylinder cover. The guide works 
through a phosphor bronze bush in the head 
of the ram, and is shaped so as to prevent 
turning. Being entirely enclosed, a perfectly 
air-tight fit is not necessary. The hand-oper- 
ated valve gear resembles very closely that 
of a hand-controlled steam hammer, a separ- 
ate movement being required for each blow. 
There is, however, no need for a “tripper,” 
owing to the force on the upward stroke be- 
reduced automatically as the ram rises. 


The hammer is made in six sizes, namely, 
3, 5, 7, 10, 15, and 20 cwt. The 5-cwt. ham- 


mer, which we have seen in successful opera- 
tion, has a ram 9% in. diameter, maximum 
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stroke 24 in., and weighs complete about 5% 
cwt. The overhang to the pallett centres is 
24 in., and the total height from the floor 9 
ft. It was operated by air at 45 lb. pressure. 
The following are the particulars of the aver- 
age and maximum power consumptions, etc. :— 

Maximum—(a) number of hardest blows 
per minute, 100; (b)cubic feet of free air per 
minute for above, 310; (c) size of compres- 
sor for a single 5-cwt. hammer, in cubic feet 
of free air per minute, 280; (d) approximate 
power required for pressure of 45 lb. per 
square inch, 35 brake horse-power. Average 
—(e) cubic feet of free air per minute, 38; 
(f) approximate power required for pressure 
of 45 lb. per square inch, 4.5 brake horse- 
power. These powers are based on the as- 
sumption that the compressors require for a 
pressure of 45 lb. per square inch 12.5 brake 
horse-power per 100 cubic feet of free air per 
minute. 





THE SHOCKLESS JARRING MACHINE 


It will be remembered that in the preceding 
issue of CoMpRESSED AiR MAGAZINE we de- 
scribed a portable jolting machine. This type 
of machine, in which sand ramming is dis- 
pensed with and the requisite solidity of mold 
is secured by simply raising the mold and 
suddenly dropping it a sufficient number of 
times, seems to be coming rapidly into use. 
Hitherto, machines of this type have been 
used for flasks which could be handled by 
one or two men, but in the nature of things 
there is no reason why the same principal 
should not be applied to molds much heavier, 
and accordingly we find in the latest issue of 
the Journal of the American Society of Me- 
chanical Engineers a paper by Mr. Wilfred 
Lewis, of Philadelphia, in which the use of 
larger machines is discussed. The added com- 
plication in the handling of much heavier 
flasks is in the shock given to the surroundings 
when the drop occurs. This would be pro- 
hibitive, but it is successfully avoided in the 
Shockless Jarring Machine, which is the sub- 
ject of the paper referred to. Our space only 
permits an abstract, and even this is all too 
long. 

The jarring machine is essentially a sand- 
packing machine, capable of ramming any 
mold, large or small, in a minute or less time. 
By the method employed, the sand is rammed, 


as it should be, densest at the surface of the 
pattern and of decreasing density above, 
thus favoring the escape of gases when the 
mold is poured. ‘The packing of the sand 
results from impact between the table on 
which the mold is carried and the anvil on 
which it drops. Various means may be used 
to lift the table and let it drop, but in foundry 
work compressed air has come to be gen- 
erally preferred for its convenience as a med- 
ium for the transmission of power, and also 
for the simplicity of the machines resulting 
from its use. 

During recent years, while the power 
squeezer and the split-pattern machine were 
completing their development, the much neg- 
lected jarring machine has grown steadily in 
favor and in size, until to-day there would 
seem to be no limit to its capacity. These 
machines are simple in construction and ef- 
fective in operation, while on large work the 
saving to be effected by their use probably 
exceeds that by all other types of molding 
machines combined. If it takes two men eight 
hours to mold by hand a certain pattern, in a 
flask 45 in. by 60 in. by 36 in. and if five 
hours of this time is consumed in ramming 
sand, a jarring machine would save practically 
five hours of the time. It would not save any 
of the pattern-drawing and finishing time, nor 
any of the time for setting cores, but it would 
enable two men to make the mold in three 
hours, instead of in eight hours by hand. 

The damage that may be caused by the ac- 
tion of the jarring machine upon finished 
molds, or even upon buildings in the neighbor- 
hood, and the annoyance caused by noise and 
ground waves generally, call for serious consid- 
eration. This damage and annoyance has in- 
creased steadily with increase in the size of the 
machines and in the weight of the loaded table. 
To meet these serious objections, various ex- 
pedients have been adopted, among which may 
be mentioned a reduction in the stroke or 
drop, and a more or less resilient bedding for 
the anvil. These palliatives, however, left 
much to be desired until the shockless jarring 
machine, with its anvil rising up to meet the 
falling table was developed. This has elimin- 
ated the chief objection to jarring machines. 

In the molding machine to be described, the 
table adopted has been formed in one piece 
with the jarring cylinder, as shown in sec- 
tion in Fig. 2. This table has great depth of 
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FIG. 1. 
beam, and the metal is distributed as it should 
be for economy of cast iron, in a broad ex- 
panse of plate on the tension side, and a 
smaller mass around the cylinder on the com- 
pression side, where the blow is struck. Radial 
ribs.connect the tension and compression sides 
of the beam, forming a table of enormous 
strength and stiffness to distribute the cen- 
tral blow of impact equally in all directions. 
There is no perceptible vibration of the table 
when it strikes its anvil, or rather the buffer 
ring of leather, or other non-resilient material, 
interposed to relieve the sharpness of the 
blow and to reduce the noise. This buffer 
also helps to reduce vibration and rebound, 
by reducing the intensity of the force of im- 
pact. It is not, however, the rebound of the 
table from its anvil that injures a mold, so 
much as the rebound of the flask and sand 
from the table. Solidity of contact between 
table, pattern board and flask, is one of the 
most important elements for the successful 
working of a jarring machine. Unlimited 
power may be expended in jarring sand to 
any given density; and since there is a certain 
maximum density corresponding to any given 
drop, it is also quite evident that efficiency in- 
creases with the drop, and decreases with the 
dead weight handled over and above the 
weight of sand used. With air as a work- 
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FIG 2. 


ing fluid the benefit gained by expansion on 
light work offsets to a great extent the loss 
from the greater proportion of dead weight 
carried, giving to the jarring machine which 
uses air expansively in its cylinder quite a 
wide range of capacities. 

The shockless jarring machine consists, in 
its usual form, of a jarring table mounted 
upon an upstanding plunger forming the an- 
vil, which in turn is mounted in a cylinder 
base and supported upon: long helical steel 
springs. Compressed air, as the working 
fluid is admitted through an automatic valve, 
under hand control, attached to the plunger 
or anvil base, and passes first into the jarring 
cylinder to raise the loaded table. At some 
predetermined point in the table movement, 
the air is automatically cut off from the cylin- 
der, and while the valve is reversing, the con- 
fined air will expand and lift the table fur- 
ther from its anvil, provided its initial pres- 
sure exceeds the balancing pressure due to the 
weight carried. Then, when the operating 
valve completes its reverse movement the air 
from the jarring cylinder may be exhausted 
into the atmosphere, but preferably it passes 
from the jarring cylinder to the anvil cylinder 
beneath, and the table drops by gravity against 
the reduced pressure in its cylinder. At the 
same time, the plunger base or anvil is reliev- 
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ed of a considerable part of the load carried 
by its supporting springs, which immediately 
expand, giving the anvil an upward velocity 
to meet the falling table. When air is ex- 
panded from the jarring cylinder into the an- 
vil cylinder this upward velocity of the an- 
vil is augmented and the falling velocity of 
the table is somewhat retarded, but in any 
case the momentum of the rising anvil is sub- 
stantially equal to that of the falling table at 
the instant of impact. As a result, both table 
and anvil come to rest with great jarring or 
ramming effect upon the sand, but without 
shock or jar upon the foundation of any sur- 
rounding material. 

When the air from the jarring cylinder is 
discharged at once into the atmosphere the 
momentum of the falling table may somewhat 
exceed that of the rising anvil at the instant 
of impact; but when this air is expanded into 
the anvil cylinder it compensates more or less 
for the loss of spring pressure as the anvil 
rises, and in this case the momentum of the 
rising anvil may exceed that of the falling 
table at the instant of impact. The difference, 
however, need not be very pronounced, and 
simply results in a slight initial velocity of the 
table and anvil at the beginning of the next 
stroke. 


The advantage of the second expansion is 
two-fold: it utilizes the potential energy of 
the compressed air in augmenting the momen- 
tum of the anvil, and at the same time it 
checks the acceleration of the table due to 
gravity and holds it in contact with the load 
upon it while falling. Otherwise a poorly 
fitted pattern board or flask may tend to 
spring away from its support while falling and 
cause lost motion, productive of a bad mold. 
For the same purpose, when the air is dis- 
charged directly from the jarring cylinder, 
a long compression spring between the jar- 
ring cylinder and its plunger may be intro- 
duced with good effect. In several instances 
such springs as shown in Fig. 2 have been 
made to carry half the weight of the table 
with 8-in. compression. They assist in lift- 
ing the loaded table, and retard its accelera- 
tion in falling; and by their use the lifting ca- 
pacity of jarring tables may be considerably 
augmented. Their chief purpose, however, is 
to retard the falling table and hold the pat- 
tern flask and sand firmly against it in readi- 
ness for the coming blow. With such a 
spring, -the action of the table is, of course, 
somewhat slower in falling and more stroke is 
required to” produce a given velocity of im- 
pact. On the other hand, the table rises fast- 
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er and runs further to produce a given blow, 
and the increased stroke reduces the _ per- 
centage of clearance space to plunger dis- 
placement. The spring in this position has, 
therefore, some beneficial effect upon the con- 
sumption of power, while serving a much bet- 
ter purpose, in the production of good molds, 
and although not so important when the air 
from the jarring cylinder passes through the 
anvil cylinder, it may be of some value in that 
case also. 

Fig. 3 represents the design of a machine 
now being built for a large foundry to handle 
half-molds weighing’ 25 tons. The table is a 
steel casting 8 ft. x 12 ft., with lifting cylin- 
der 3 ft. in diameter, and the plunger base 
forming the anvil is a solid iron casting weigh- 
ing 65,000 lb. This is carried upon 22 steel 
springs, designed to compress 8 in. under the 
maximum load and to develop a_ working 
stress of only 60,000 lb. per sq. in., which is 
very much less than the usual working stresses 
on railway car springs and quite within safe 
limits. The total weight of the machine com- 
plete will probably be in excess of 90,000 lb. 
This is carried in a concrete pit designed sim- 
ply to protect the machine and to support 
the static load on the floor of the pit. 





PNEUMATIC HAMMERS IN USE 


The following which we reprint (slightly 
abridged) from Machinery, written by Mr. 
George H. Hayes, works manager of the Chi- 
cago Pneumatic Tool Company, applies equally 
to all makes and styles of pneumatic ham- 
mers, and should help to secure for them ap- 
preciation and more considerate and careful 
treatment. 

The material used in the construction of 
pneumatic hammers is the very best that 
money can buy and is the result of long per- 
iods of experimenting at an outlay of a great 
deal of time and money to get material that 
is best able to withstand the vibrations, jar 
and wear which pneumatic tools are called 
upon to withstand. The treating of the ma- 
terial, fitting up, and testing, must be done 
by experienced and competent men. Pneu- 
matic tools are made with the most extreme 
care, the moving parts are accurately and 
closely fitted, and when the proper lubrication 
is neglected, which is the most unpardonable 
offense to which a piece of fine machinery can 
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be subjected, the moving parts of a pneumatic 
hammer, will wear rapidly and in a very short 
time refuse to work. 

Another source of trouble is sometimes lo- 
cated in the pipe line. Moisture carried in 
the air will rust the pipes and if a hammer 
is connected up without first blowing out the 
pipes a sediment is liable to be blown through 
into the tool, causing the valve or piston to 
stick. Rubber deteriorates very fast and par- 
ticles of the hose may blow into the valve box 
and stop up some of the parts. Many times 
we have had hammers that would not operate, 
sent in to the factory, and on dismantling them 
found the port holes plugged up with pieces 
of rubber, or sediment from pipes, which when 
thoroughly washed out with gasoline, reas- 
sembled and properly oiled, would operate per- 
fectly. 

Another abuse is practiced in taking a ham- 
mer apart and putting it together again. Some 
repair men, instead of using a wrench or soft 
hammer in loosening or tightening the han- 
dle, use a hard steel hammer, battering the 
parts badly and in many instances breaking 
them. The finished parts should never be 
struck with anything but lead or copper ham- 
mers, and even when this is done, good judg- 
ment should be used as to the strain put on 
the threads of the handle and the cylinder. 

THE SHORT PISTON TRICK. 

There are many abuses in connection with 
the operation of pneumatic hammers which 
are hard to locate, one of the most flagrant 
being the use of short pistons in riveting ham- 
mers. The manufacturers, after long and 
careful experimenting, have decided on a pis- 
ton of proper length to perform satisfactorily 
the work for which the tool was designed, and 
all parts are made in proportion to withstand 
the strain. Workmen who are anxious to per- 
from their day’s task in the shortest possible 
time, or to increase the volume of work where 
they work on a per-piece basis, have little or 
no regard for these labor-saving devices. Hav- 
ing discovered that pistons a fraction of an 
inch short will do the work more rapidly, they 
resort to all manner of means to secure them, 
even having them made in outside machine 
shops. They carry them in their pockets and 
when they take the hammer from the tool 
room, they substitute the short piston for the 
one of proper length, again making the ex- 
change before returning the hammer. The 


| 
7 

















5714 COMPRESSED 
result is that sets and handles are broken 
and cylinders frequently split. Where these 
breakages are occuring at short intervals, it 
would be well to detail someone to go through 
the shop and examine the pistons while the 
hammers are in use, otherwise the cause of the 
breakages will not be definitely located. 

Some of the large plants using pneumatic 
tools, have adopted the practice of issuing a 
given tool to the same workman continually, 
which has had a tendency to cause better care 
to be taken of the tools. If breakdowns oc- 
cur frequently, it enables them to compare 
the amount of work being accomplished by 
different tools, and the more careless work- 
men are located and disciplined. Where this 
practice is followed, many times when the 
output of the shop is being forced to such an 
extent as to require all tools in service, and 
a workman is delayed in completing his work, 
while the men who are more careful of their 
tools finish in good time, it has a tendency to 
cause others to exercise greater care, which 
accrues to the benefit of all parties interested, 
even back to the manufacturer. 

A great majority of men who operate pneu- 
matic hammers in the shops, know very little, 
if anything, about the construction of the 
tools, and it pays any large institution using 
pneumatic tools to employ a competent man to 
look after them, see that they are properly lu- 
bricated and returned for cleaning when 
through with their work. Ihave been in 
foundries using large numbers of hammers in 
cleaning and shipping castings, where, at the 
sound of the whistle the hammers would be 
thrown down, generally in the sand, and 
enough sand -or grit would get into the tool, 
so that when the air was again turned on the 
piston would stick fast after one or two blows. 
This necessitates a cleaning of the tool caus- 
ing a loss of time in its use of from twenty to 
thirty minutes. 

WORKING IN COLD WEATHER AND ON HOT RIVETS. 

In starting to drive rivets in cold weather, 
especially on structural or out-of-door work, 
the hammer should be warmed up enough to 
take the frost out of the steel, as a hard piece 
of steel full of frost is liable to break at the 
first blow; after a few rivets have been driven, 
there will be enough heat from the rivets to 
keep the frost out. On the other hand, never 
allow the temper in the rivet set to be drawn 
too low, as a soft set will break very quickly. 
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When driving rivets rapidly, have a pail of 
water handy and put the set and end of the 
hammer cylinder in the water occasionally to 
keep from drawing the temper, or change the 
set. occasionally. 

The wearing of parts in a hammer will al- 
ways take place, but the life of the tool can 
be prolonged greatly by proper care and at- 
tention. Crystallization of the steel takes 
place owing to the rapid blows of the piston 
and the vibration. The life of the hammer 
depends mostly on the care which it receives 
and the character of the work being performed 
with it. A piece of fine machinery, such as a 
pneumatic hammer can be ruined in a few 
minutes by ill usage and neglect. 

It has been proved conclusively during the 
past few years, that pneumatic tools are in- 
valuable in shop practice wherein they are 
adaptable. Either a small or-a large installa- 
tion of pneumatic equipment may be the most 
economical in maintenance cost. The small 
installation does not require a special attend- 
ant, but can be looked after by the regular me- 
chanical force, reducing the labor charge to 
a minimum. With an equipment consisting 
of forty tools or more, it should be put in 
charge of a special machinist whose duty it 
is to follow the equipment closely and to keep 
it in good repair. It has been clearly proved 
that one man can care for one hundred tools 
where the proper attention is given by the 
men handling them. We have recently had 
our attention directed to tools in service 
which have been working regularly for seven 
years. These tools, of course, have been well 
cared for, and the workmen using them ap- 
preciate their value in aiding them in their 
labors and handle them as they should be 
handled. 

Pneumatic tools are outrageously abused in 
many cases without the knowledge of the 
management, and at other times with their 
sanction, the latter being on account of these 
tools having such a large earning power that 
they are considered an economical investment 
even through their life be but three months. 
This latter remark may seem an exaggera- 
tion; however, it is borne out by actual knowl- 
edge. One of the largest steel concerns in the 
world is using chipping hammers where nine 
hammers in the hands of men skilled in their 
operation easily perform work which would 
require ninety unskilled men with mauls and 
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The tools in this case are appreciated 


cutters. 
by both the management and the workmen and 
Even when the tools have 
a short life, a great many concerns having 
adopted them state that the saving in wages 
and increased output make them an extremely 
economical investment. 


are well cared for. 





PULLING DOWN A SKYSCRAPER 

One of the most interesting of recent oper- 
ations in the building line has been the tearing 
down of the 19 story Gillender building at the 
corner of Wall and Nassau streets, the very 
center of the financial district of New York 
City, preparatory to the erection of the 39 
story Bankers’ Trust building upon the same 
site, with some additional area on each street. 
The Gillender building was at the time of its 
erection, 1896, the tallest office building in the 
world, a typical and quite up to date steel 
frame erection, with pneumatic caisson foun- 
dations, costing half a million dollars, and the 
job of pulling down such a building had never 
encountered. 

A contract was made with the Volk House 
Wrecking Company, 56 Beaver Street, N. Y., 
for the demolition and removal of the building 
within 45 days for the sum of $50,000 with a 
penalty of $500 for each day over that period. 


before been 


The company, having a record of over 900 
buildings already removed, of course went at 
the work in a business way. The streets were 
bridged entirely across, as seen in the half tone, 
the covering being heavy wire netting instead 
of planking. Of course compressed air was em- 
ployed instead of manual labor for the actual 
disruption of the material. Two Ingersoll- 
Rand, R. C. compressors were set up in the 
cellar and a pipe was run up with manifolds 
for connections at each floor, and valves which 
could be successively removed as the building 
lowered. Ten Imperial No. 5, Type E, heaviest 
chipping hammers were constantly in service, 
these being used more for cutting out the 
brick work, especially around the steel col- 
umns, than in the separating of the steel frame 
itself. Mr. Alfred Volk, in active charge of 
the work, says that in freeing the masonry 
around uprights and beams each hammer ac- 
complished the work more rapidly than six men 
with sledges, bars and chisels. There were 
250 men employed during the day and 100 at 
night, and the job as a whole was the most 
formidable, most rapid and most entirely suc- 
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TEARING DOWN A SKYSCRAPER. 
cessful house-wrecking feat in the world’s his- 
tory. 


The contract for destruction and removal 
naturally ends at the ground level, and then 
the work of excavation and the sinking of 
the foundations begins. Although the Gillen- 
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der building was supported upon pneumatic 
caisson foundations carried down to bed rock 
at a depth of about 60 feet below the curb 
level and these are to be entirely removed, this 
will not be done at the beginning. The con- 
tract for the foundations, including the re- 
moval of the Gillender caissons has been giv- 
en to The Foundation Company, 115 Broad- 
way, N. Y. Around the perimeter of the lot 
15 narrow rectangular caissons will be sunk 
and banded together by watertight joints, these 
forming then an enclosing concrete wall about 
7 feet thick reaching from 26 feet down to 60 
feet below the street, where the rock is found, 
and to the rock a watertight band will be made 
to prevent any flow of water or quickstand in- 
to the interior of the lot. When this coffer- 
dam is completed the excavation of the interior 
of the lot, including the removal of the Gillen- 
der caissons, will all be simple open air work. 
The new Bankers Trust building will have 
three full stories below the street level, the 
lowest to be devoted to the service of the 
building and the power plant, and the other two 
to be occupied by great storage vaults. 





MINERAL RESOURCES AS THE BACK- 
BONE OF PROSPERITY 


By W. L. SAUNDERS. 

The backbone of prosperity in the United 
States, as in any other country, is in its mineral 
resources. A great agricultural country re- 
mains forever poor, notwithstanding the 
enormous value of the products of the land. 
This is because agriculture alone does not 
build up concentrated districts where popula- 
tion and prosperity contribute to the ac- 
cumulation of wealth. Take India, for instance, 
with its enormous land values; the country 
produces much, but the people are poor. The 
same argument applies to China. Farms oc- 
cupying large territories produce wealth, but 
the population required per acre is small and 
the profit goes largely to capitalists in other 
countries to which the product is exported. 
Russia, with its large fields, has always re- 
mained a poor country—rich only in the volume 
of its territory, but with a few large cities 
and comparatively little growth. 

The teverse is true of England. Here we 
have a country with little or no agricultural 
opportunities, yet rich beyond the dreams of 
avarice. It is comomnly said that the wealth 
of England comes from her colonies, and this 


is true to a great extent, but the inherent 
wealth of England has enabled her to draw 
from and maintain colonies. It is because 
of the mineral resources of England, together 
with her vast shipping interest, that this 
small territory has maintained its supremacy 
in the world. 

The United States occupies a unique posi- 
tion, in that it contains both agricultural and 
mineral wealth, the two combining to place 
the country upon a footing as,a great manu- 
facturing community. Agriculture without 
mineral resources does not build up manufac- 
turing interests, but mineral resources alone 
may produce a great manufacturing country, 
because the product of the mines added to 
that of the works produces wealth sufficient to 
enable the proprietors to buy food from other 
parts of the world. England, without her 
ships, would not have made such progress. 
The United States does not need the ships, be- 
cause it is not necessary for her to go beyond 
the limits of her own soil to produce prac- 
tically everything which goes to make up the 
prosperity of -her people. 

To go further in illustrating the importance 
of mineral resources, let us take the State of 
Pennsylvania and compare it with Massachu- 
setts, Connecticut or other States of the 
Union. It has been said that one might wall 
in the State of Pennsylvania and live in pros- 
perity and happiness without calling upon any 
other State to furnish any of the sinews of 
life. See how rapidly Pennsylvania has pro- 
gressed and to what extent the State has ac- 
cummulated wealth as compared with other 
even older States of the Union. The great 
coal fields of Pennsylvania, combining with her 
iron and other mineral products, have been 
the real source of her wealth. England may 
well be compared with the State of Pennsyl- 
vania. The wealth produced by the English 
coal mines and the iron from the Cornwall 
district have built up her manufacturing in- 
terests and have laid the initiative in develop- 
ing her resources and in adding to her wealth. 

We seldom realize what the mineral re- 
sources of the United States have done in en- 
ticing immigration and in building up the 
country. The Argonauts of ’49 trekked across 
the desert plains of the West to the deserted 
and barren fields in California and Nevada, 


but the gold and silver which drew them there: 
were the real foundation stones which made: 
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the great West what it is to-day. Does any- 
one realize the enormous growth of the 
Northwest since the discovery of gold in 
Alaska? Seattle, Tacoma, Spokane, Portland 
and other cities in that vicinity have boomed 
beyond the dreams of anyone, not because of 
any special advantages in these communities 
not possessed by others to an equal degree, 
but through the great advertisement of gold 
in the West, followed up by the actual product 
which has been taken out of these fields. 

There is no section of the United States 
so blessed in. natural resources as the South. 
In agriculture it has broad and rich fields, not 
only for the production of food of all kinds, 
but with the added wealth of cotton and to- 
bacco. The South is also a great mineral 
country, with an abundance of coal, iron, 
marble, granite, etc. It is near the center of 
population, close to navigable rivers and har- 
bors, it has railroads traversing its fields, and 
yet the South has not progressed as the natural 
advantages of the country would warrant. 

Why is it? The answer is, that the country 
was devastated by a fierce civil war which 
destroyed its population and wealth, and from 
which it has taken at least a quarter of a 
century to recover. It is a conservative state- 
ment to say that the Civil War set the South 
backward at least 25 years, and the results of 
the Civil War have still further retarded the 
growth of this section. By results of the 
Civil War I mean particularly the political 
conditions, between whites and blacks, a strug- 
gle for supremacy, which has resulted in draw- 
ing party lines sharply. Any community where 
there is a preponderance of one _ political 
party is put at a disadvantage before the 
world, especially so when seeking capital. We 
see this in commercial affairs every day. An 
issue of bonds is made, and the capitalist who 
is asked to subscribe looks into the collateral 
security behind the bonds. He studies the 
ratables, and the price of the bond is fixed ac- 
cordingly. Where a community is rich, pros- 
perous and peaceful the bonds bear a pre- 
mium; where conditions are disturbed by in- 
surrections or political disturbances the value 
is reduced accordingly. This is seen in the 
high rate of interest paid on Japanese and 
South American securities, and where inter- 
est rates are high there is always an indica- 
tion of discouragement of capital to develop 
resources. 


Time alone can heal the blight of the South, 
and those of us who love the country should 
rejoice in the prospect which is before us. 
Conditions are certainly improving, as, in fact, 
there has been a steady improvement for a 
long period of time. No artificial stimulus 
could have changed the situation, because the 
war and the results of the war produced a 
condition which was beyond the power of hu- 
man effort to overcome, except through a per- 
iod of time. 

The wealth is there, and has always been 
there, and, in fact, it is greater now than ever, 
because the old mines of the world are being 
worked out, capital is looking for new fields, 
and, besides, there is an enormous increase in 
the demand for mineral products. In addi- 
tion to this, transportation facilities have been 
increased. To give one an idea of the in- 
creased value of the mineral products of the 
United States it is only necessary to refer to 
the reports of the Geological Survey, which 
show that between 1899 and 1908 the output 
of pig-iron, for instance, has increased in 
value from $245,000,000 to $254,000,000, while 
silver (in which the South has no special in- 
terest) has decreased in the same period from 
a little less than $33,000,000 to $28,000,000; 
gold has increased from $71,000,000 to $94,- 
500,000, while copper shows a growth from 
$101,250,000 to nearly $124,500,000: Bitumin- 
ous coal, a product of the South, has increased 
from $167,900,000 to $374,100,000. The out- 
put of stone, an important product of the 
South, has doubled in value in the period 
stated. 

Minerals laid in ores of low grade, which 
a few years ago were comparatively worthless 
because of the cost of reduction, are now valu- 
able. This applies particularly to iron, coal, 
gold and copper, and it is a reasonable suppo- 
sition that as time goes on still further im- 
provements will be made, thus bringing into 
the world’s market mineral properties which 
now lie dormant. 





A remarkably fast piece of track-laying was 
recently accomplished in Syracuse, N. Y., on 
the Syracuse, Lake Shore & Northern Rail- 
road, when 3,720 ft. of 56-lb rail, weighing a 
total of 60, 440 lIbs., was taken out and re- 
placed with 7o-lb. rail, weighing a total of 
86,800 Ibs., in 21 minutes and two seconds. 
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NEW YORK MUNICIPAL OFFICE BUILDING, 


NEW YORK MUNICIPAL OFFICE 
BUILDING FOUNDATIONS 
Building operations on the most stupendous 
scale are familiar features of New York City 
progress, and perhaps never more so than at 


the present time. Erections making new world 
records are in progress and more are being 
planned and contracted for, both public and 
private interests being represented. A railway 


station the most extensive and costly in the 
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FIG. 


world has been recently completed and another 
which promises to surpass it is being rapidly 
pushed. There is a new courthouse of colossal 
size to be erected when a site can be determ- 
ined upon and the plans adapted to the location. 

Our present interest is in the new municipal 
office building seen in Fig. 1. This will be 
within a hundred feet of the Brooklyn Bridge 
terminal and will be surrounded by the most 
crowded thoroughfares. It will cost over $7,- 
000,000, housing all of the New York City De- 
partments, except Police, Fire, Docks, Ferries 
and Health and will reach to a height of thir- 
ty-four stories, 540 feet above the curb. 

The height and weight and the permanent 
character of this structure make most secure 
foundations imperative, while the location pre- 
sents peculiar difficulties, being all of the loos- 
est sand formation. The lot area covers over 
44,000 square feet. Work upon the foundation 
has been in progress now for many months and 
attracts wide attention by the vastness and 
difficulty of it and the unusual methods adopt- 
ed. 

Much caisson work is involved and for the 
supply of air there are employed three Inger- 
soll-Rand compressors and one of the McKier- 


2. 


nan Drill Co., with a combined capacity of 18, 
ooo cu. ft. of free air per min. There are 
in all 116 caissons to be sunk to an average 
depth of 145 feet to reach bed rock. The rec- 
tangular caissons range from 5ft. 6 in. x 11 ft. 
to 28 ft. x 33 ft., and the cylindrical ones from 
5 ft. 6 in. to 14 ft. 2 in. in diameter and when 
sunk and completed, they will contain 55,000 
cubic yards of concrete, requiring 233,750 bags 
of cement. 

The Foundation Company’s round, oval and 
collapsible horse shoe shaft, built in sections, 
has ben adopted for sinking the separate cais- 
sons. The accompanying illustrations show as 
well as possible the work in progress, Fig. 2 
being taken from near the street level and Fig. 
3 down in the excavation. The cellar bottom 
is within a few inches of tide water level and 
there is a considerable and constant seepage of 
water which must be pumped to the sewers 
above, and several large Cameron, Vertical 
Plunger, Sinking Pumps are employed for the 
purpose, these being operated by compressed 
air. In both half tones may be seen how those 
pumps are suspended from the hook of the 
derrick to be lowered as required at a mo- 
ment’s notice. The vast zrea of course is sub- 
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ject to large accumulations of water from rain, 
snow and surface flow and this also is taken 
care of by a number of Cameron Station 
Pumps located at different points. 

A CAISSON PRESSURE RECORD. 

Upon this work a new pressure record has 
been made. A caisson for one of the column 
piers was sunk through the sand to rock at a 
depth of 112 ft. 1 in. below water level with- 
out accident or casualty of any kind. The 
caisson, of concrete cast before sinking, and 
having a reinforced cutting supports 
a concrete shaft 1o ft. 9 in. in diameter. The 
maximum pressure in the chamber was 47 


edge, 
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pounds, gage. The work was executed by 20 
five-man shifts working about 40 minutes each, 
with a very long time for decompression and 
an interval of 4 hours between the two shifts 
which each man worked daily. The men were 
under very strict physical and medical super- 
vision, improved sanitary and hospital appli- 
ances were at hand and a competent physician 
attendance, and not even a 
This, the 
maximum for this building, is believed to be 


was in constant 


single case of the bends occurred. 
the deepest pneumatic caisson ever sunk. 


“The Foundation Company” is the contractor 
and employs a double shift of men working 
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day and night. L. I. Brown is the general 
superintendent and W. S. Downing is superin- 
tendent in immediate charge of the work. 








AIR COMPRESSORS AT ASTLEY GREEN 
DIFFICULT SHAFT SINKING 


Some idea of the cost and difficulty of open- 


ing and operating a coal mine in England may 
be gathered from an account of the sinking of 
the shafts of the new colliery of the Clifton 
and Kersley Coal Company, at Astley Green, 
near Manchester, as given in a recent issue of 
The Iron and Coal Trades Review. This will 
be one of the deepest mines in Great Britain 
as the shafts are to be carried to approximate 
depths of 950 and 1,150 yards respectively, the 
depths sunk at the present writing being 259 
The work of sinking has been 
but for months of 


and 149 yards. 
in hand two years, five 
that period, sinking operations were entirely 
suspended during the erection of the plant 
necessary for the installation of the drop 
shafting, so that, bearing in mind the peculiar 
with, the 


The bore-hole, which 


difficulties contended has 


been remarkably rapid. 


progress 


was put down in close proximity to the site 
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of the downcast shaft, with the idea of util- 
ising it to help to clear the shaft of water dur- 
ing sinking, revealed the presence of about 





COLLIERY. 


94 ft. of silt, immediately underlying the sur- 
face clay some 36 ft. thick. Unfortunately, 
one of the pipes fouled the hole during bor- 
ing operations, and the cutting out of this 
made the bore rather worse than useless, so 
far as sinking was concerned; in fact, the dis- 
turbance occasioned was considered mainly re- 
sponsible for the heavy inrush of sand which 
was experienced at one point in the work, 
and which, but for the exceptional provision 
made above ground, might easily have result- 
ed in the loss of the shaft. 

3efore commencing to sink, Mr. Percy L. 
Wood, general manager to the Company, spent 
some time in Germany, visiting the collieries 
and studying the methods adopted in that 
country, he then came to the conclusion that 
the best means of getting through the silt 
was the freezing process, or, alternatively, by 
The first-named pro- 
a heavy capital out- 


means of drop shafting. 
cess naturally involves 
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lay; seeing, therefore, that the clay bed prom- 
ised to afford an excellent foundation for the 
auxiliaries, the Company decided to sink by 
drop shafting. 

Sinking operations through the clay pro- 
ceeded in the usual manner, and the shaft 
made 23 ft. in diameter, which size was con- 
tinued to the end of the drop shafting ; this was 
to allow for possible deviation from the ver- 
tical, and to correct same, if necessary; the 
shaft below the cutting shoe being 21 ft. in 
diameter. Having completed the lining of the 
shaft passing through the clay, a concrete pil- 
lar, strongly reinforced with old rails and bars, 
was built round the shaft, encasing the brick- 
work, 

The base of this pillar was at 51 ft., and its 
height clear out of the ground 18 ft.; its first 
duty was to carry the pressure ring, but it also 
forms the permanent landing level. The head 
gear was next got into position. An electric 
crane was installed which served to place 
the sections of tubbing in position, after they 
had been delivered by a locomotive jib crane. 

The pressure on the cutting shoe was ob- 
tained from 12 hydraulic jacks, giving a total 
pressure of 20,000 tons. It is worthy of note 
that after the completion of the pushing-down 
the edge of the cutting shoe remained in per- 
fect condition, which speaks well for the de- 
sign as also for the constructive material em- 
ployed. The shoe was, however, left in posi- 
tion, as, owing to the nature of the strata, it 
was considered too risky to attempt its re- 
moval, and the conical or reducing rings were 
joined directly up to it. From this stage un- 
til the stone measures were reached, sinking 
was done by means of underhanging tubbing. 
The hydraulic jacks were first put into ser- 
vice on September 21, 1908. 

On October 27, the foundation of the con- 
crete block was laid bare on the borehole side, 
when a subsidence of some g in. was found to 
have taken place; this was filled up with con- 
crete. A couple of days later the ground had 
fallen away a further 3 in., and to make good 
this subsidence some 36 cwt. of concrete was 
teemed in. This falling away and subsequent 
filling up with cement continued in a dimin- 
ishing degree daily until November 6, after 
which no further subsidence was observed. 

The first feeder of water was reached on 
March 10, 1909, at a depth of some 94 yards, 


and a sécond feeder was reached some 10 
days later. Two pumps were installed to deal 
with the water during sinking, one of which 
was equal to the total duty, the other acting 
as a stand-by. One of the chief advantages of 
the underhanging tubbing process is the fact 
that the feeders are tubbed off as met with. 
This was forcibly illustrated at a depth of 
105 yards, when, before the holes above the 
ring were plugged, 29,500 gallons of water per 
hour had to be pumped, and this, by means 
of the tubbing, was reduced to 5,000 gallons 
per hour, the water pressure being 92 lbs. 

The tubbed portion of the shaft. has a very 
neat and workmanlike appearance, and at the 
present time the bottom of the shaft is quite 
dry, though there seems every probability that 
a heavy feeder will be tapped somewhere in 
the neighborhood of 400 yards, which will, of 
course, have to be pumped. 

The only permanent portion of the plant 
installed at the time of our representative’s 
visit was a fine pair of air compressors by the 
Ingersoll-Rand Company. These, which we 
illustrate are of the cross-compound Corliss 
type, having compound condensing steam cyl- 
inders 17 in. and 38 in. in diameter, with com- 
pound air cylinders 32% in. and 20% in. 
diameter and a stroke of 42 in. The machine 
is fitted with the makers’ patent piston inlet 
valves and poppet-type discharge valves. Its 
maximum capacity is 3,183 cubic feet of free 
air per minute, running at 78 r.p.m., with a 
maximum steam pressure of 160 lbs., and a 
maximum air pressure of 100 lbs. The total 
indicated horse-power is 560. 





TUNNEL DRIVING RECORDS 


At at recent meeting of the Railway Club 
of Pittsburg, Mr. R. B. Woodworth read a 
paper upon tunnel design and construction in 
which he brought together a number of the 
most notable tunnel driving records. The in- 
terest in speed records in rock tunneling is 
due to the fact that the time needed to com- 
plete the entire tunnel, and consequently the 
period during which vested capital lies idle, 
is wholly dependent on the speed with which 
two small headings can be put forward; only 
a very small party of men can work in each 
heading and concentration of working forces 
is not possible; therefore, engineering con- 
struction looks upon speed of work in tunnel 
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driving as an item of supreme importance. 
High efficiency of tools and methods and care- 
ful attention to the prevention of delays of 
whatever character are the main features in 
the determination of tunnel progress. Natural 
conditions may, of course, affect the work, 
such as unfavorable direction of strata, fissured 
rock, presence of water, etc. Where the rock 
is firm, solid and dry, one month’s work may 
be double the ordinary rate of advance. The 
record for high tunnel driving is now held by 
the Alpine tunnels, such as the Simplon, the 
Arlberg and the Loetschberg. The greater 
length of these tunnels and the _ possibility 
of installing a more perfect plant and a more 
thorough organization may account in some 
measure for the comparative supremacy over 
English and American records. 


The Joker Drainage Tunnel, Red Mountain, 
Colo., 5,055 feet long, was driven 282 feet in 
its best month, July, 1904, through Andesite 
breccia. The heading was 12 feet by 11 feet 
timbered 8 feet 6 inches by 7 feet. 


The drainage tunnel at the Iron Mountain 
Mine, Superior, Mont., 5853 feet long, was 
driven in 7 feet by 6 feet heading through 
quartzite 288 feet in one month, January, 1907. 
Average rate for the entire tunnel 233 feet 
per month. Cost per foot, $14.50. 


The 6 feet by 9 feet heading of the New- 
house Drainage Tunnel, Idaho Springs, Colo., 
22,000 feet long, was driven 290 feet in May, 
1906, through granite and gneiss. 


The best progress made in the construction 
of the Roosevelt Drainage Tunnel at Cripple 
Creek, Colo., 15,550 feet long, was 435 feet in 
January, 1909. Average monthly advance for 
twelve months, 292 feet. The heading was 10 
feet wide by 6 feet high with a 3x6-foot drain- 
age ditch on one side of the floor, the muck 
was taken out in steel cars of 36 cubic feet ca- 
pacity on a single track railway in trains of 
10 to 12 cars hauled by mules. 


The Gunnison tunnel, an essential part of 
the Uncompahgre valley reclamation project, 
is the longest irrigation tunnel in the world. 
It is 30,582 feet in length and the headings 
were driven to a meeting point on July 6, 1900, 
as the culmination of 54 months’ continuous 
work. The best record made was the driving 
of an 8&x12-foot heading 842 feet in one 
month in soft shale. The best record in 
granite for any single month for one heading 


was 449 feet, January, 1908. The record head- 
ings were driven by the under-cut method. 

The Elizabeth tunnel of the Los Angeles 
Water Works, California, 26,860 feet long, 
was driven 466 feet in granite in October, 
1908. The heading was 12x12 feet, the muck- 
ing being done by hand and the tramming by 
electric motors. Cost per foot, $31.81. 

An excellent record in driving a_ rail- 
road tunnel was made in 1908 on the 
Bitter Root tunnel of the Chicago, Milwaukee 
& St. Paul Railroad, through the Bitter Root 
mountains, Montana. The tunnel was driven 
by the regular top heading method and was 
advanced 563.5 feet in May of 1908, the aver- 
age advance for the three months of March, 
April and May being 499.7 feet. The rock is 
a quartzite somewhat laminated and the head- 
ing is the full roof arched section for a double 
track tunnel. 

The new Croton Aqueduct has a length of 
30.87 miles, of which 29.63 miles is in tunnel, 
being horseshoe in form, 13.53 feet high and 
13.6 feet wide and carrying an estimated ca- 
pacity of 318,000,000 gallons of water per day. 
This is the longest tunnel in the world. It 
was driven from shafts about a mile and a 
quarter apart along the length of the line, and 
the best record in any one heading was 550 
feet per month. This was in hard rock in an 
unusually large heading and the ordinary pro- 
gress was about 175 feet per month. 

The bottom heading of the Loetschberg tun- 
nel, 6 feet 6 inches high by 10 feet wide, is 
driven by machine drills mounted on drill car- 
riges, and the rock encountered varies from 
granite to gneiss and is hard drilling. The 
record in this tunnel is 574 feet in September, 
1907. Average speed for five months, 555 feet 
per month. 

A record of 579 feet during the month of 
May, 1909, has been made in the Fernando 
tunnel, located about 25 miles north of Los 
Angeles and driven in connection with the 
construction of the Los Angeles’ intake 
through soft sandstone. The tunnel has a 
section of 10 feet 8 inches by 11 feet 2 inches, 
and the whole section is carried forward in 
one operation by three shifts of sixteen men 
each. The completed tunnel will be 9,112 feet 
long. 

The Arlberg tunnel, in the Alps, 33,696 feet 
long, was advanced through schist and gneiss 
641 feet in July, 1883. The average speed of 
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driving for 40 months was over 400 feet per 
month. 

The world’s record for rapid tunnel driving 
is held by the Simplon tunnel, 64,818 feet in 
length, in the construction of which a heading 
6 feet 6 inches by 9 feet 8 inches was driven 
through schist and gneiss 755 feet. This figure 
was made in July, 1904, in the south heading, 
the best speed in the north heading being 
made in December, 1902, at the rate of 682.2 
feet. In both headings the work was inter- 
rupted and delayed by bad rock, the average 
rate of speed of 426 feet per month for 76 
month’s being exceedingly good. 





CLEAN AND RAPID TUNNEL WORK 

An interesting example of what can be ac- 
complished by the judicious use of powder 
and gelatin is to be found in the Southwest 
Lake and Land Tunnel, at present under con- 
struction for the city of Chicago. The work 
in connection is being done by George W. 
Jackson, Incorporated. At the present time 
this tunnel extends one mile 
Lake 


through 


and a half un- 


entire bore 
When 
the tunnel will extend 11,000 feet 
waters of the lake and feet 
land side, making a total of 12,265 feet. 


der Michigan, the 


tough 


being 
limestone. completed 
under the 
under the 
The 
estimated cost for the entire piece of work 
is $1,581,090. The 
means of blasting, the tunnel section in the 
rough being about 16 feet, and the customary 


»205 


work is being done by 


heading and bench methods are being employ- 
ed. The heading and bench are about equally 
divided, and four Ingersoll-Rand air drills 
mounted on columns are used in the heading, 
equipped with cross bits. From April 1 to 
May I, 1909, in twenty-seven working days 
there were driven in the heading 468 feet, 
establishing a daily record of 1714 feet, which 
is considered the world’s record. There are 
eight center cut holes, with four helpers on 
each side, while to force the remnant twelve 
rim holes are drilled around the outside. The 
bench holes, 


is removed with eight vertical 


no lifters being used. In order to break this 
it requires an average of 225 pounds of 60 per 
cent. Du Pont gelatin. It takes an average of 
one and one-half hours to blow out and load 
the holes, which are filled about three-quarters. 
The men work in two shifts, shooting each 
shift. Each driller has a helper who arranges 
steel and makes himself useful in a general 
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PLAN OF HEADING HOLES. 
way, though generally manipulating the feed 
screw. The charge is set off electrically, the 
current from the tr1o-volt light circuit being 
that When the blast has 
been made, a blower is turned on which quick- 


used for purpose. 
ly sucks out the gases remaining in the bore. 
A feature in with this 
the fact that few noxious gases are generated 
by this type of gelatin. 


connection work is 
The drillers do their 
own mucking back for the set up, and in turn 
are assisted by the muckers in tearing down. 
Very complete reports are kept of this work, 


a record 


being turned into the office every 
hour showing the distribution of all forces 
and covering every portion of the work. This 


system was introduced to catch the least leak- 
age in the matter of cost. One blacksmith is 
sufficient to keep both shifts supplied with the 


necessary steel.—Contractor. 





AIR OPERATED PORTABLE HY- 
DRAULIC PRESS 
The cut herewith, adapted from The Rail- 
way Age Gazette, shows a handy and time 
saving wheel press designed by John Horne, 
draftsman at the “Burlington” shops, St. Jo- 
seph, Mo. 


1 9/16-in. hydraulic plunger moving with it, 


There is a I4-in. air piston and a 


the latter forcing water into the ram cylinder 
in the usual way. The air cylinder is operated 
by manipulating the valve, which is shown in 
enlarged facilitate 
When the handle is in the center, air is cut 
off. The handle in position R opens valve E 


section to explanation. 


and*closes valve D, making connection to the 
I4-in. air cylinder through F, E, B, as shown 


by arrows, also closing air inlet in valve Z 
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at G and making connection through H and 
M to the atmosphere, as shown on section of 
valve Z at G, M, H, raising the 14-in. air 
piston and the 1 9/16-in. water piston, forc- 
ing water into the ram. The handle in posi- 
tion L closes valve E and opens valve D, 
making connection B, D, A from the 14-in. 
air cylinder to the atmosphere; also open- 
ing the air connection on valve Z through G, 
H, as shown on the section of valve Z, to the 
top of the water tank, forcing water through the 
pipe at the bottom of the tank to the top of the 
1 9/16-in. piston, forcing the piston down and 
filling it with water ready for another stroke. 
Each stroke moves the ram 3% in. To force 
the ram back, put the handle in the center and 
open globe valves S, T. 





HOT AIR SHOWER BATHS 

lectric hot-air fans have been employed for 
some time in medical practice, and have under- 
gone during the last few years most interesting 
alterations as regards form and use. In their 
original form they were used for drying hair 
by means of an air current produced by an elec- 
tric fan, and heated by an electrical resistance. 

This current of heated air was soon found to 
possess striking curative effects. In connection 
with maladies such as gout, rheumatism, neu- 
ralgia, etc., a daily application lasting ten to 


fifteen minutes would alleviate, and in the case 
of prolonged treatment, even cure these ail- 
ments. It is true that the limbs affected, be- 
ing especially susceptible to cold after the treat- 
ment, had to be carefully protected by warm 
clothing. 

Some time after the new treatment had been 
introduced in medicine, hot-air currents were 
found to exert striking curative effects on mor- 
bid tissues, and in furunculosis, abscesses, etc., 
on account of the hyperemia (abundance of 
blood) produced by them. Thus, hot-air show- 
er baths have been adopted in an extremely 
short time, not only in hospitals and sanitoria, 
but in the consultation rooms of specialists, as 
well as those of the ordinary practitioner. 
Their ease of handling, the readiness of the 
hot-air fans for use in working at a moment’s 
notice, after being connected with an ordinary 
contact box, and the control of the heat effects 
at will by a special switch, have greatly facili- 
tated the adoption of the shower baths. In 
fact, hot-air ventilators are able to generate in 
half a minute a strong air current up to 212 de- 
grees F., a result impossible with any other 
apparatus, 

The electrometrical instrument factory of Dr. 
Richard Heilbrun in Berlin has recently ex- 
tended the use of hot-air shower baths to vet- 
erinary practice. The ventilator used in this 
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connection comprises a series-wound electro- 
motor hidden in the handle of the apparatus. 
The electrical radiator heating the drawn-in 
air current to a temperature up to 212 degrees 
is carried by a connection tube 40 millimeters 
(1:5 in.) in diameter. The weight of the ap- 
paratus is about 2 pounds; the current con- 
sumption of the motor under a tension of 220 
volts is 0.2 ampere, and that of the radiator 2 
amperes. A nickel funnel, 100 millimeters (4 
in.) in length and 20 millimeters (34 in.) 
in diameter, fitted over the mouthpiece al- 
fows a hot-air current of increased intensity to 
be generated, which is particularly valuable in 
connection with a localized treatment. As dogs 
and horses are especially susceptible to catch- 
ing cold, the hot-air shower bath affords an ef- 
fective means of alleviating and curing their 
ailments, even the most nervous dogs becomin;: 
accustomed to the unusual treatment after its 
first application.—Scientific American. 





COMPRESSOR VALVE RESPONSI- 
BILITY 

A short time ago the superintendent of a 
plant in a nearby town requested me to come 
over to determine, if possible, what was wrong 
with his air compressor. It was a duplex 
steam and two-stage air machine running at 
about 150 revolutions per minute and con- 
trolled by a combination speed and pressure 
governor. The air receiver had not yet ar- 
rived and the compressor was discharging di- 
rect into the line. When running at full speed 
it took considerable time to get the pressure 
up to 90 pounds and after this point had been 
reached the compressor continued to run at 
about 100 revolutions per minute. When the 
machine was shut down the pressure in the 
-air line fell very slowly, which indicated that 
the leaks in the line did not amount to much; 
so it was plain that the compressor was not 
handling as much air as it should. 

While the compressor was running I opened 
the safety valve on the inter-cooler and there 
was no pressure in it, showing that the first- 
stage cylinder was not compressing any air. 
We accordingly took out the discharge valves 
and found that one was broken and the rest 
so badly stuck to their seats that it took con- 
siderable work to get them loose, most of 
them having been closed tight against their 
seats. One set of inlet valves was also taken 
out and cleaned, and when all the valves had 


been overhauled, and replaced, the compressor 
was started again. 

This time is worked satisfactorily, and when 
the pressure was up to 90 pounds it slowed 
down to 25 revolutions per minute. 
the Engineer. 


Power and 








IMPROVED TRACK SANDER 


This apparatus, it will be seen, employs two 
jets of compressed air, one of which is di- 
rected against the sand in the box to agitate 
it, while the other acts to continuously expel 
the sand. In the cut A is the sand box and B 
is the sander casing which is_ substantially 
of -Y form. At the rear of the casing is 
a plug C with an inwardly extending nozzle 
D. This nozzle is constricted at the end to 
form a jet opening into a recess in which a 
ball F is placed. There is a screen at H which 
strains the compressed air which enters by 
pipe J. The small jet opening E in the side 
and near the front of nozzle D will be 
noticed. 

In the side branch of casing B is pipe L for 
delivering the sand upon the track. Within the 
casing and extending partially over the passage 
leading to pipe L is a shelf K. When air is 
admitted through pipe J it forces its way past 
the ball F into the sand box. A portion of 
the air is at the same time directed backward 
through the jet opening E producing a par- 
tial vacuum, which causes the sand which is 
agitated by the main jet to flow along shelf 
K and then it is carried down the delivery 
pipe L. The ball F prevents the constricted 
opening in the nozzle from being clogged with 
sand, and this constricted opening serves to 
reduce the fluid pressure by permitting its ex- 
pansion past the ball F, so that a destructive 
sand blast effect is avoided. 
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AIR OPERATED GATES ON ORE 
CHUTES 


The half tone here reproduced from The 
Mining World shows a valuable labor saving 
device in use in the Crean mine of the Cana- 
dian Copper Company. Some careful en- 
gineering is required at this mine to provide 
convenient dumps for the rock rejected on 
the back stopes. With this object in view the 
stopes are carried one ahead of the other 
(1. e., one higher than the other), in the form 
of terraces, the stopes being advanced in op- 
posite directions to the fills, the reject of one 
stope forming filling for the succeeding ones. 
The ore-bearing rock is transferred from the 
chutes to the tram cars by means of air-oper- 
ated gates, devised by the management (see 
illustration). The gate is hung radially to 
the lip of the chute, on a square shaft placed 
underneath the bottom of the lip, and held in 
position by means of arms which are integral 
parts of the gate. The bottom of the lip is 
about I ft. above the side of the tram car. 
When the gate is open it swings under the 
lip. The stream of ore flows into the car un- 
til it blocks. The car is filled to its full ca- 
pacity, heaped up, but no overflow occurs. 
The air is turned on and the gate cuts through 
the pile of coarse rock, separating the rock in 
the car from that in the chute. No adjust- 
ment of the load is necessary. No delay oc- 
curs. Unless the chute happens to be block- 
ed, the whole operation of loading does not 
consume one minute. Tram cars and skips 
each have a capacity of three tons, both de- 
signed to run continuously and withstand the 
excessive hard usage to which they are sub- 
jected. 





PNEUMATIC RIVET HOLDER 
A correspondent sends to The Boiler Maker 
this sketch of a pneumatic device for holding- 
on when riveting in close places as in the 








boiler leg here shown. The piston is 3 inches 
diameter and the thickness of the holder 
closed is 3% inches. The travel of the pis- 
ton, or the limit of extension for holding-on 
is a little over 2 inches. An air pressure of 
go pounds was available for operating. 





















































COMPRESSED AIR QUICKENS A 
HYDRAULIC PRESS 


There is nothing so useful around any shop 
as compressed air. In a certain railroad wheel 
shop the car-wheel work increased on the three 
wheel presses to such an extent that we were 
unable to handle it in 10 hours, and I was 
ordered to investigate as to what improve- 
ments could be made. 

I noticed that there was considerable time 











5728 


consumed in pumping the ram up to the work, 
although we had low- and high-pressure pumps 
on all of. our presses. To increase the speed 
of the ram, I placed an old air reservoir under 
the floor and attached the air pipe as per 
sketch. This increased the output as much 
as 10 or I2 pairs per Io hours. 

There are no changes to make to the pump, 
as the water is simply pushed through the old 
intake connection. The air can remain while 
the pump is working, but it is best to re- 
lease the air early, so that the ram will re- 
turn promptly.—W. A. Antlomy in American 
Machinist. 





CROOKED AIR-LIFT EXPERIENCE 

The following is the experience of a cor- 
respondent of the Southern Engineer: 

Last summer our bored well caved in and 
shut off our water supply. The well was lo- 
cated in the engine room and had been in use 
15 years without giving trouble. It was 250 
feet deep, 41-inch standard pipe casing open 
at the bottom, with no strainer. We pumped 
water with air and got 90 gallons a minute, 
the total lift being’ 290 feet from the well to 
the top of the building, the tank being directly 
over the well. The roof of this water stratum 
fell in, and as there was no strainer the mud 
and sand rushed up in the well as fast as we 
could pump it out. A new well was sunk out- 
side the building. This was 4 inches, 250 
feet deep, with 30 feet of 2'4-inch strainer 
at the bottom. The new well flowed 80 gal- 
lons a minute on the test run, the water flow- 
ing out on the ground. But as the well is 60 
feet from the old one, the discharge pipe 
had to be run at an angle of 45 degrees to 
reach the tank. With this pipe arrangement 
we could only get 50 gallons a minute, but we 
finished the season, and next season we will 
use air to raise the water to the ground level 
and then a, piston pump to discharge into the 
tank. It does very well to raise water with 
air as long as you can keep it going straight 
up, but when the discharge pipe has to be run 
at an angle, the water will fall to the bottom 
of the pipe and some of the air will pass over 
it, allowing some water to run back into the 
well. 





The annual per capita consumption of coal 
in the United States constantly increases. In 
1880 it was 1.4 tons per capita; in 1892, 2.3 
tons; and in 1907 it was 5.4 tons. 
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VENTILATING WITH COMPRESSED 
AIR 

The practice of turning compressed air into 

a ventilating pipe to induce an air current is 

quite general in the Coeur d’Alene mines. This 

is undoubtedly the simplest method of ventil- 

ating drifts when compressed air is at hand 


and power to operate a fan blower is not 


available. On the 1,200-ft. level of the Hecla 
mine at Burke, air is drawn in this manner 
500 ft. from the face of a drift to the shaft. 
Twelve-inch pipe is used and a piece of 34-in. 
pipe turned up at the end serves as the air 
The air current is in this instance 
sucked 500 ft. through the fan pipe, the air 
jet being introduced into the fan pipe about 
15 ft. above the bend at the shaft. 
A different scheme is used on the 


nozzle. 


1,600-ft. 
Here the air jet is 
applied within a few feet of the suction end 
of the fan pipe. In this manner a current 
of air is forced 4oo ft. to the shaft through 
8-in. fan pipe. 


level of the Mace mine. 


The nozzle is, however, dif- 
ferent in this case, being made of '%4-in. pipe 
bent in circular shape so as to just fit around 
the interior of the fan pipe. The 
drilled with a number of 1g-in, holes on the 
side opposite the suction end of the fan pipe. 
It is claimed that this acts as a more efficient 


coil is 


nozzle and requires much less air than does 
turning in the air in a single jet. These noz- 
zles may be used at a number of places in the 
fan pipe if one will not draw a current of 
air sufficient for proper ventilation —En- 
gineering and Mining Journal. 





From being originally a very simple propo- 
sition the manufacture of high-grade tool steel 
has become one of the most complex metallur- 
gical problems known to science. The up-to- 
date steel maker searches the entire world for 
material to make these complex alloy steels: 
manganese from Russia, silicon from France, 
chromium from Germany, tungsten from Col- 
orado, Spain and Australia, vanadium from 
South America—in fact, no corner of the 
earth is overlooked, and the search for steel- 
making materials is as thorough even as the 
search for gold. 





The lowest atmospheric temperature ever 
observed, -68 deg. C., (-90.4 deg F.), was re- 
corded on January 15th, 1885, at Werchojansk 
in Eastern Siberia, a little north of the Arc- 
tic Circle. 
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CORE-DRILL ECONOMICS 

In considering schemes and operations hav- 
ing to do with the material constituents of the 
earth’s integument, perhaps nothing can be 
more suggestive and helpful to have at hand 
than an 8-inch terrestrial globe. It offers spec- 
ial facilities for us if we wish to do our think- 
ing to scale, which is really more necessary 
than drawing or working to scale, as correct 
thinking must precede successful and profitable 
accomplishment. 

On this 8-inch globe, 1 inch in any direction 
will represent very closely a thousand miles; 
and one-thousandth of an inch, or, say, one 
layer of the thinnest tissue paper, therefore, 
will represent one mile, covering practically 
our utmost penetration and knowledge of the 
earth’s crust. The deepest coal mine in the 
world is not more than three-quarters of a 
mile down, and none in the United States has 
reached half through our sheet of tissue paper. 
This may help us to realize how infinitesimal 
are our most boasted operations, in compari- 
son with the bulk of the body whose skin we 
have so imperfectly scratched, and it suggests 
how saving we should be of our efforts, that 
none of our time or strength should be wasted. 

The most valuable of all devices as yet in 
sight for the revelation of Nature’s cunningly 
hidden treasures is undoubtedly the core drill. 

It is of unspeakable value to the miner and 
prospector in locating veins and revealing de- 
posits previously unknown. Not the least of its 
value lies in the determination of where not to 
sink shafts or run tunnels, thus saving unneces- 
sary labour. 

An obvious suggestion in connection with 
the work of the core drill is that its own re- 
sults should be systematically recorded .and 
kept available for future consultation, so that 
other prospectors in the same neighborhood 
or investigators of the same strata should 
have the benefit of the preceding labour with- 
out being obliged to do the work over again. 
It would seem to be an open question whether 
the records of the core drill, however and by 
whom made, should be regarded as the ex- 
clusive property of those with whom they 
have been originated, or whether they are not 
subject to the general claim of the mass of 
humanity which is beginning to crowd the 
earth and must live by what can be drawn out 
of it. 

The systematic arrangement and preserva- 
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tion of such core samples or records would 
seem to be one important service which could, 
and should, be rendered by the new Bureau of 
Mines. We should never be satisfied for this 
important bureau to be merely an accumulator 
of records after the event. It should be able 
also to indicate some, at least, of the oppor- 
tunities of the future, and thus promote more 
‘gainful practice in working beneath the sur- 
face of the earth, just as the Department of 
Agriculture is doing much to make farms more 
remunerative. 

Immense sums have been and are being most 
commendably spent by the government in map- 
ping the surface of the land, and, to some ex- 
tent, in determining its elevations and depres- 
sions. Expenditures for this purpose must not 
only be regarded as legitimate, but would be 
insisted on by popular opinion, if any attempt 
Why should we 
not also advocate the mapping of the earth be- 


were made to curtail them. 


low the surface within practically accessible 
depths? We can only imagine what would be 
the result if the Bureau of Mines had a thou- 
sand core drills continually at work, intelli- 
gently located and directed, and could thus be 
able to furnish accurate tabulated information 
for the benefit of future and 
work. 


development 


For exploration and official record service, 
as here suggested, the core drill might begin 
where the air driven rock drill is now com- 
pelled to leave off, at the: lowest depths of 
the deepest mines. Where temperature and 
other conditions bar the further descent of 
men for active work the core drill might then 
begin and double the distance. If the findings 
should prove promising there can be little 
doubt that ways of reaching downward would 
develop and the world would be the richer. 





GAS POWER TRANSMISSON 

In pumping oil through pipes it is usual to 
pump it a certain distance and then use a re- 
lay pump for the next stage. In handling gas 
this is not as efficient a method as to com- 
press the gas at the first station to a maxi- 
mum density. The amount of gas that can 
be passed through a line between given points 
depends upon the difference between the 
squares of the initial and discharge pressures. 
It is much more economical to pump the gas 
with one high-stage compression at the initial 
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end than to relay it with several low-stage 
compressions. The practical result of this ex- 
perience is that the compressor plants are 
placed in locations convenient to the wells, and 
the gas is forced through the transporting 
lines to the immediate vicinity of consump- 
tion, where the pressure in the city distribut- 
ing lines is regulated by equalizing valves. 
The principal cost of transporting gas—or, 
as it really is, power—through pipe lines is 
evidently the interest on the capital required, 
depreciation and maintenance. That there 
are many instances where this is much lower 
than rail or water haulage of an equal amount 
of power is unquestionable. Whether it is 
less than the electric methods is a mere guess, 
as the companies which own the pipe lines 
have been very secretive about costs and main- 
tenance charges. That it has been, and is, 
extremely profitable, is proved by the earnings 
of the companies which supply many cities in 
the territory served by the Pittsburg and 
West Virginia district. 
Conservative investors have refrained from 
advocating the securities of these gas com- 
panies, not because the efficiency of the method 
of transporting was questioned, but because 
they were skeptical as to the continued sup- 
ply of the natural fuel. As early as 1888 an 
English engineer, in a monograph on the then 
infant natural gas industry, called attention 
to the fact that, should the natural gas fail, 
the companies could erect 
send the artificial gas through their lines in 
place of the natural gas. It is 


coke ovens and 
immaterial 
whether the coke or the natural gas be con- 
sidered the by-product of the im- 
proved oven, because either would pay all ex- 
and leave the 


modern 


penses other as a net clear 
profit. 

Modern mechanical engineering is respon- 
sible for the fact that cities Cin- 
and Cleveland, located hun- 
dred miles from the gas fields, are able to en- 


joy the 


such as 
cinnati several 
convenient low- 
fuel for 


advantages of a 
priced and abundant gas commer- 
cial and domestic 


elements which 


uses. The two principal 
should be mentioned in this 
connection are the economical and efficient gas 
compressors and riveted pipe lines which can 
be constructed at a reasonable rate, but- which 
will stand high pressures without undue leak- 
age. 

It is reasonable to predict that plants will 
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be constructed in the future to handle arti- 
ficial gas alone, and when this is done a part 
of the now tremendous cost of handling and 


delivering coal in large cities will be elim-- 


inated, and a large economic saving will re- 
sult—Cassier’s Magazine. 





A BUREAU OF MINES 

The following comprises all the essential 
provisions of the bill recently passed and 
signed creating a Bureau of Mines in the De- 
partment of the Interior: 

The director of the bureau shall be thor- 
oughly equipped for the duties of said office 
by technical education and experience and 
shall be appointed by the President, by and 
with the advice of the senate, and shall re- 
ceive a salary of $6,000 per annum; and there 
shall also be in the said bureau experts and 
other employes that may from time to time 
be authorized by congress. 

Sec. 2. It shall be the province and duty 
of said bureau and its director, under the 
direction of the secretary of said department, 
to make diligent investigation of the methods 
of mining, especially in relation to the safety 
of miners, and the appliances best adapted to 
prevent accidents, the possible improvement 
of conditions under which mining operations 
are carried on, the treatment of ores and other 
mineral substances, the use of explosives and 
electricity, the prevention of accidents and 
other inquiries and technologic investigations 
pertinent to said industries, and from time to 
time make such public reports of the work, 
investigations and information obtained as the 
secretary of said department may direct, with 
the recommendations of such bureau. 

Sec. 3. The secretary of the interior shall 
provide the said bureau with furnished offices 
within the city of Washington, with such 
books, records, stationery and appliances, and 
such assistants, clerks, stenographers, type- 
writers and other employes as may be neces- 
sary for the proper discharge of the duties 
imposed by this act upon such bureau, fixing 
the compensation of such clerks and employes 
within appropriations made for that purpose. 

Sec. 4. The secretary of the interior is 
hereby authorized to transfer to the bureau 
of mines from the United States geological 
survey the supervision of the investigations of 
structrual materials and the analyzing and 
testing of coals, lignites and other mineral 
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fuel substances and the investigation as to 
the causes of mine explosions; and the appro- 
priations made for such investigations may 
be expended under the supervision of the di- 
rector of mines, in manner as if the same were 
so directed in the appropriations acts; and 
such investigations shall hereafter be within 
the province of the bureau of mines, and shall 
cease and determine under the organization 
of the United States geological survey. 

Sec. 5. Nothing in this act shall be con- 
strued as in any way granting to any officer 
or employe of the bureau of mines any right 
or authority in connection with the inspection 
or supervision of mines or metallurgical wenene 
in any state of territory. 





NEW BOOK 

Self-Taught Mechanical Drawing and Ele- 
mentary Machine Design, by F. L. Sylvester, 
M. E., with additions by Erik Oberg, Associate 
Editor of Machinery, New York, Norman W. 
Henley Co., 330 pages, 7x5 inch, 315 cuts. 
Price $2.00. 

This is an excellent practical treatise on the 
subjects indicated, comprising the principles of 
geometric and mechanical drawing, workshop 
mathematics, mechanics, strength of materials 
and the design and calculation of machine de- 
tails. It is clearly written, comprehensive, 
carefully arranged and well adapted to the use 
of the young man who must study without a 


.teacher. 





TIME AND COST OF ROCK DRILLING 
IN ALASKA 


The following figures are from the annual 
report of Mr. R. A. Kinzie, superintendent of 
the Ready Bullion Mine, Douglas Island, to 
the Alaska United Gold Mining Company: 

Stoping, 33.06 ft. drilled and 46.36 tons 
broken per machine-drill shift; development, 
40.42 ft. and 12.07 tons; sinking, 45.08 ft. and 
15.24 tons. The cost of explosives in stoping 
averaged about $1.95 per drill per shift; in 
sinking, $2.70; and in drifting, from $1.90 to 
$2.88. The average cost of supplies, power, 
repairs, etc. was $5.65 per drill per shift: 
On the 7o0-Foot Claim mine of the same 
company the average number of feet drilled 
per machine per shift in stoping was 24.99, 
breaking 36.94 tons of rock; and in develop- 
ment, 31.88 ft. breaking 7.89 tons. The cost 
for explosives per drill per shift varied from 
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$1.82 to $2.28 in stoping, and from $1.85 to 
$3 in development. On this mine, the cost 
of supplies, power, repairs, etc., was $4.68 per 
drill per shift. 





CHARGING AIR VESSELS OF MINE 
PUMPS 

When some mine pumps delivering 1,200 gal- 
lons per minute against a head of 1,000 ft. 
were first started considerable difficulty was 
experienced in obtaining quickly a sufficient air 
cushion in the air vessel of the discharge to 
prevent an annoying hammer. A remedy was 
found in an air-charging device. A length of 
extra heavy pipe, with blind flanges on each 
end, was placed alongside the pump. Connec- 
tions were made from the air vessel to the 
pipe, and also from the column pipe and the 
air line in the mine. A drain was placed in 
the lower end of the pipe. To use this device, 
all connections are at first closed, except that 
to the air line, which charges the pipe with 
air at a pressure of 90 to 100 lbs. The air 
connection is then closed, and that to the wa- 
ter column opened. This allows the pressure 
of the water in the column to compress the air. 
The column connection is next closed, and 
that to the air vessel opened. After charging 
the air vessel the pipe is drained of water, 
and the operation can then be repeated.—The 
Engineer, London. 





COMPARATIVE COST OF COAL AND 
OIL FUEL FOR RAILROADS 


The following figures relating to the rela- 
tive cost and efficiency of coal and of oil are 
current in California: 

Two and one-half barrels of oil are the 
equal of one ton of coal in thermal units. In 
other words, the same amount of heat can be 
obtained from 2% barrels of oil as can be ob- 
tained from one ton of coal. But the differ- 
ence in price is very great. Coal, producing 
the same amount of heat per ton as 2'% bar- 
rels of oil costs in California anywhere from 
$6 to $8 per ton wholesale. Two and one-half 
barrels of oil, figured at the market delivery 
price of $1 per barrel, costs $2.50—a saving of 
from $3.50 to $5.50 on every ton of coal dis- 
placed by oil. Under the circumstances it 
would be impossible that any other fuel could 
be obtained which could displace oil, and such 
being the case, there is a guaranteed consump- 
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tion from every railroad on the coast as long 
as the oil fields hold out. 





RESINITE 

A new maerial to which the above name has 
been given has made its appearance in Ger- 
many. It is produced in a variety of modi- 
fications by the union of formaldehyde and 
carbolic acid in connection with certain metal- 
lic salts. One special variety is used chiefly 
with porous materials, such as wood, paper, 
pasteboard, etc., and renders them hard and 
impermeable. Thus ordinary pine wood when 
thoroughly impregnated, becomes so hard that 
it rapidly dulls a planer. In another form it 
can be poured as a liquid into molds. After 
coagulation it is transparent, with ruby tints, 
infusible, and unaffected by ordinary chemical 
reagents. It is well adapted for making orna- 
ments, such as hat-pin heads, imitation jew- 
elry, and for most purposes where enamel or 
enamel varnish are employed. For doorplates, 
street numbers, signs, etc., it seems capable of 
rendering excellent service, being entirely un- 
affected by atmospheric action. A third mod- 
ification is liquid, but upon the addition of a 
mineral acid, it solidifies in a few minutes to 
an elastic, homogeneous substance, which can 
be easily cut, turned, polished, etc. In this 
form resinite can replace for a multitude of 
purposes, horn, celluloid, vegetable ivory, and 
similar substances. Buttons, knife handles, 
mosaic designs, are some of the many objects 
made with this modification. When competing 
with celluloid, it possesses the great advan- 
tage of being noncombustible. 





USES OF COMMERCIAL OXYGEN 

As oxygen is now produced on a commer- 
cial scale from liquid air, the future profit- 
able uses of it are being exploited. M. 
Georges Claude, of Paris, shows that oxygen 
can increase by 40 per cent. the yield of the 
reactions which serve as the base of the fixa- 
tion of nitrogen by the electric arc, and it can 
improve the manufacture of ozone by nearly 
300 per cent. A Belgium firm has ordered 
from the Paris Liquid Air Company three 
sets of apparatus for producing oxygen, each 
having a yield of 200 cubic yards of oxygen 
per hour, to be used for experiments in blast 
furnace working. It is estimated that unit 
apparatus can be produced having a capacity 
of 1,000 cubic feet of gas per hour, working 

















COMPRESSED AIR MAGAZINE. 5733 


at a pressure of 10 atmospheres and furnish- 
ing 1.5 cubic yards per horse power hour, 
which would bring the price per cubic yard 
as low as 0.5 cent. A factory occupying not 
more than 60 by 100 feet could contain every- 
thing needed for producing 50,000,000 cubic 
yards of oxygen per annum, with about 15 
employees. 





ELECTRIC FLASHES AND COAL DUST 
IGNITION 


A paper by Dr. Thornton and Mr. Bowden 
on “The Ignition of Coal Dust by Electric 
Flashes” was recently read at Newcastle. Ex- 
periments have shown that dry coal dust in 
bulk is a non-conductor of electricity, but 
when made into a paste with water it is liable 
to cause a short-circuiting flash if placed be- 
tween electrodes. If a flash is produced—as 
by opening a switch—in a cloud of dust an 
explosion is produced. The character of the 
dust cloud and the strength and voltage of the 
current broken affects the readiness with which 
the dust is ignited, and at medium voltages 
direct current appears to be more dangerous 
than alternating. In view of the conclusive 
experiments on coal dust explosions produced 
by the discharge of a cannon, as carried out 
at Altofts, the result obtained by Messrs. 
Thornton and Bowden were to be expected. 








TEMPERATURE TROUBLES 
There is no temperature unit corresponding 


to a foot rule or a meter stick which can be’ 


applied successively to measure an unknown 
temperature as we would measure the height 
of a room. Two temperatures of 1 degree 
cannot be combined in any way to give a tem- 
perature of 2 degrees. Temperature measure- 
ment is, therefore, wholly a matter of arbi- 
trary definition, of selecting’ some convenient 
phenomenon like the expansion of gas, which 
varies continuously and uniformly (as nearly 
as possible) with temperature changes, of 
providing convenient arbitrary units of sub- 
division, and then of observing its behavior 
under the same conditions which surround the 
unknown body whose temperature is desired. 
The expansion of hydrogen has been estab- 
lished by international agreement as our fund- 
amental measure of temperature. The gas 
thermometer is, therefore, now the standard 
thermometer in terms of which all temper- 
atures are expressed. 


NOTES 


Rio Tinto, undoubtedly the greatest single 
copper mine now producing, worked last year 
on ores having an average copper content of 
only 2,349 per cent. A little over a million 


and three quarters tons of ore were pro- 
duced. 





At the Alaska-Mexican mine in 1909, the 
machine drills working on stoping averaged 
39.95 tons per drill per shift, drilling 27.16 ft. 
of hole; on development, they averaged 12.41 
tons, drilling 34.72 ft.; and on cutting out, 
15.13 tons, with 30.69 feet. 





At Ugine, Belgium, in connection with 
Girod electric steel furnaces, there is a large 
forge containing nine hammers operated by 
compressed air. The Ram of the heaviest 
of these hammers weights 10,000 pounds, 
while the weights of the others range from 
2,000 to 200 pounds. 





The Atlantic Transport Liner, Minnehaha, 
which struck and stuck on the much dreaded 
rocks at the western end of the Scilly Islands, 
and was given up as a total loss, finally got 
the laugh on the maritime world by hauling 
off and reaching a port of safety under her 
own steam. 





The Florida farmer receives $2.25 for a 
bushel of green beans, a railway gets 50 cents 
for the 800 mile haul to New York and the 
consumer pays $6.40 for this same bushel of 
beans. There is 35 per cent. for the grower, 
8 per cent. for the carrier and 57 per cent. 
for the dealer. 





The General Electric Company in 1909 paid 
for patents and patent litigation $904,207, 
which sum is not counted as an asset, but is 
charged over to profit and loss. All the com- 
pany’s valuable patents, franchises, and good 
wills stand in the balance sheet at -a nominal 
valuation of one dollar. 





The Assopus viaduct, or bridge, which forms 
part of a new line extending by way of De- 
mirli to the Turkish frontier, is a structure of 


‘graceful design and picturesquely situated, 600 


feet long, spanning a gorge 330 feet deep, 








5734 


connecting tunnels on each side. The bridge 
has a grade of two per cent. with a. curve of 
four degrees. 





‘When one solid body glides over the sur- 
face of another, the coefficient of friction di- 
minishes as the velocity increases, and nearly 
vanishes when the velocity attains a certain 
critical value. This diminution of friction is 
due to the air which partially separates the 
two bodies at low relative velocities and separ- 
ates them completely at the critical and all 
higher velocities. 





The dangers of atmospheric electricity in 
aerial navigation are attracting considerable 
attention. While an ordinary balloon with- 
out metal parts is not exposed to any dan- 
ger as long as it floats in the air, the modern 
dirigibles are provided with much framework 
made of conducting metals. Even a balloon, 
however, may be charged with electricity and 
a spark produced when contact with ground 
is made, thus setting fire to the gas. 





The article upon “Factory Humidifiers” in 
cur June issue, the information coming from 
an English source, has brought to our atten- 
tion the fact, which we should have known be- 
fore, that humidifiers of the type described are 
produced in a much improved form and manu- 
factured in large numbers by the American 
Moistening Company, 120 Franklin street, Bos- 
ton, and are already in use in some 900 Ameri- 
can factories. 





The Dodson automatic shot firing machine, 
which does away entirely with personal ex- 
posure in this responsible and dangerous oper- 
ation, is beginning to attract attention. It is 
the invention of Mr. C. I. Dodson, of Pitts- 
burg, Kansas, who has had a wide experience 
as a shot firer. It has been exhibited to many 
miners and operators who pronounce it just 
the thing for the purpose, saving life, time and 
expense, without any objectionable features. 





According to experiments on the reception 
of radio-telegraphic signals when transmitting 
with a spark gap in compressed air, as com- 
pared with signals received when an ordinary 
spark gap was used, there appears to be. no 
advantage in using compressed air for this 
purpose. While the dielectric strength of the 
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air-is enormously increased, so also is the re- 
sistance to the oscillatory spark, both appear- 
ing to increase in about the same ratio. 





Compressed air for signalling from the bot- 
tom of shafts to the hoisting engine room at 
the surface is used at the Moodna pressure 
tunnel of the Catskill Aqueduct. An air pipe 
extends up the shaft and into a cylinder along- 
side of the hoist runner; in this cylinder is a 
metal piston or plunger which strikes a gong 
when pressure is applied. 





At Windsor, Ontario, natural gas, piped 
forty miles, has been turned into the mains 
heretofore used for the local manufactured 
gas. In use only the gas for lighting is puri- 
fied, and this is done by individual purifiers 
on the premises of each consumer. The gas 
will be used by the people generally for fuel, 
but for illuminating many prefer electricity. 
The price of the gas is 25 cents in the winter 
and 30 cents in the summer per 1,000 feet. 





On March 29, 1910, the Penberthy Injector 
Company numbered its six hundred thousandth 
Penberthy Automatic Injector, by far the high- 
est number of injectors manufactured by any 
one concern in the world, and the combined 
capacity of which is so great as to be almost 
incomprehensible to the average person. A 
computation has been made of the combined 
water capacity of this multitude of injectors 
and it is found to actually equal one-third of 
the flow of Niagara. 





The United States Navy Department has 
decided upon removing from the active list 
fifty million dollars’ worth (at least that is 
what they cost, and not very long ago) of war 
ships, comprising I1 protected cruisers, 3 un- 
protected crusiers, 10 monitors and a group 
of smaller craft. These are “no longer to be 
regarded as fighting ships.”’ They are said 
to be “rusty, costly, and ineffective, and if 
they were sent against an enemy they would 
be of no practical use.” 





Compressed acetylene is prepared by using 
steel cylinders filled with a porous. mixture of 
infusorial earth, special wood charcoal and a 
suitable binder, and forcing into these cylin- 
ders the acetone and then the acetylene. At 
ordinary temperature and pressure the acetone 
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dissolves 24 volumes of acetylene, which is 
increased about 12 times at 12 atmospheres. 
The cylinders have capacities of about 44, 1% 
and one cubic foot, and contain respectively 
12, 50 and 100 cubic feet of acetylene mea- 
sured at atmospheric pressure. 





The effect of high temperature and humidity 
on men working underground should be care- 
fully studied by all mine superintendents. At 
a high temperature in saturated air, it becomes 
difficult for miners to remain, even without 
working. A temperature of 90 deg. in satur- 
ated air is a practical limit above which no 
work can be done. On the other hand, it is 
a fact that if the air is dry, much higher tem- 
peratures can be borne with comfort. In many 
coal mines, where the air is dry and in mo- 
tion, men can work in a temperature ranging 
from 100 to 120 degrees. 





Contractors are being asked to bid for the 
construction of five drainage canals, aggre- 
gating about 235 miles, for the lowering of 
the level of Lake Okeechobee, Florida. The 
contract for this mammoth enterprise will be 
let in a few weeks. The construction of these 
canals will require the excavation of approx- 
imately 18,000,000 cubic yards of earth and 
6,000,000 cubic yards of rock. The five canals 
will be known as the North New River, the 
South New River, the Miami branch, the 
Hillsborough canal and the Gulf Coast canal. 
These canals will vary in width from 50 to 
70 feet and range in depth from 8 to 12 feet. 





The new ore and coal docks at Rio de 
Janeiro, which will handle go per cent. of the 
Brazilian business in these commodities, are to 
be constructed and equipped by an American. 
This contract was awarded by a commission 
after an exhaustive study of the methods of 
both Europe and America. A Brazilian en- 
gineer has been quietly conducting this inves- 
tigation during the past year, and he is now 
on his way home, carrying with him the full 
plans and details of new quays and equip- 
ment. The amount to be spent in equipping 
this piece of work is about $15,000,000. The 
fact that in the expenditure of this vast sum 
no competition was asked for is regarded as 


a distinct triumph for American methods and 
equipment. 
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LATEST U.S. PATENTS 


Full. specifications and drawings of any pat- 
ent may be obtained dy sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


MAY 3 


956,535. PNEUMATIC CLEANER. AuvucGustTuUs 

_Lotz, San Francisco, Cal. 

956,627. ART OF TUNNEL a ~ a gaa ait 
JOHN P. CONKLING, New York, 

956,648. DEVICE FOR AERIAL NAVIGATION. 
HENRY C. SCHANZE, Sr., Camden, N. J. 

956,784. PORTABLE VACUUM-PUMP. JOSEPH 
H. TEMPLIN, Philadelphia, Pa. 

956,789. DISCHARGE-VALVE FOR ELASTIC- 
FLUID ¢ COMPRESSORS. JAMES ALLAN, Oma- 
1a, Ne 

956,839. METHOD OF PUMPING AIR OR 
OTHER FLUID. THEODORE WIEDEMANN and 
JOsEPH H. TEMPLIN, Philadelphia, Pa. 

2. The method or producing and maintaining 
a variable vacuum, which consists in exhausting 
air from the vacuum space by producing alter- 
nately higher and lower pressure within a given 
space, separating the impurities from the air in 
the vacuum space, and in limiting the lowest 
pressure in said given space by the amount of 
space which it contains. 

956.862. VACUUM DUST-REMOVER. JoHN G. 
MEYER, Portland, Oreg. 

957,019. be ACK-SANDER. JoHN H. WATTERS, 
Augusta, Ga. 

957,084. ATR-COMPRESSOR. ALFRED T. NEw- 
ELL, Birmingham, Ala. 

In a non-rotatable air-compressor, the combi- 
nation of inner and outer circular concentric 
tracks, an axle pivoted at one end at the center 
of said tracks and extending radially over the 
same, a roller carried by said axle and located on 
the inner track, pumps under said track, having 
operating means actuated by the passage of the 
roller thereover, and a motor mounted on the 
omer track and connected to the outer end of the 
axle. 

957,126. PNEUMATIC COTTON-SEED CON- 
VEYER. BENJAMIN W. TILLEY and BENJA- 
MIN F. TiuueEy, Bearcreek, La. 

957,129. COMPRESSOR. GovERNoR D. War- 
REN, Denver, Colo. 


MAY 10. 


957,194. AUTOMATIC PNEUMATIC CHUCK. 
NATHAN M. DoEN, Lynn, Mass. 

957,197. HUMIDIFIER. JoHN W. Fries, Win- 
ston Salem, N. C. 

957,205. AIRSHIP. RupDOLPH GENDTs, New 
York, i. Mane 

957, 227. BLECTROPNEUMATIC AIR-BRAKB 
SYSTEM. GEorGE MACLOSKIE, Schenectady, N. 


Y. 

957,269. VACUUM-TRAP. L&EsLig P. STRONG, 
Cleveland, Ohio. 

957,304. PNEUMATIC PRESSURE APPAR- 
ATUS FOR WA hs ag TANKS. Ra.pH B. Car- 
Ter, Haworth, N. J 

957,339. KLUID- PRESSURE MOTOR. Harris 
B. Hout, Pittsburg, Pa. 

957,385. AIR-HOSE COUPLING. EvuGENE W. 
SHaw, Weir, Kans. 

957,430. HUMIDIFIER. EpWARD MAXWELL, 
Montreal, Quebec, Canada. 

957,558. VACUUM- — Martin E. HIt- 
NER, Deadwood, S. 

957, 607. FAN-B SLOWER. SAMUEL HIGGINS, 
Milwaukee, Ww 

957,656. MECHANISM FOR ELEVATING LI- 
QU IDS. MartTIN J. CHRISTENSEN. Chicago, II. 

957,685-6. CONDENSING FLUID SUB- 

STANCES. Apert G. Kats, Chicago, Ill. 

957, 708. i Aggy TOOL. JOHN J. PADBURY, 
Philadelphia, 

957,751. PNEUM MATIC MOTOR. THOMAS DAN- 
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QUARD, New York, N. Y. 
957,752. REGULATOR 
MOTORS. THOMAS DANQUARD, New York, N. 


, 2 
957,804. VACUUM-SUPPORTING DEVICE. 

FLORENCE P. SCHROEDER, Berkeley, Cal. 
957,849-59. DESICCATING KLUID SUB- 

STANCES. ALBERT G. KALB, Chicago, IIl. 

1. In apparatus for desiccating fluid substances 
means for forming a current of air and main- 
taining said air in motion by constantly renew- 
ing the same, means for spraying the air with the 
fluid being treated, means tor collecting part of 
the desiccated material, means for spraying the 
air and the residue of the particles carried py it, 
and means for forcing said sprayed air through 
the fluid being treated substantially as described. 


FOR PNEUMATIC 














~ 
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958,555. HUMIDIFIER. Robert P. SmitH, Win- 
chester, Mass. 

958,669. PNEUMATIC HAMMER - SUPPORT. 
HarRY NEVILLE, Los Angeles, Cal. 

958,697. ATOMIZER. FRANK C. DORMENT, De- 
troit, Mich. 

958,705. BLOWING-ENGINE OR COMPRES- 
SOR. GeEorGE MEsTA, Pittsburg, Pa. 

MAY 24. 


958,747. FLYING-MACHINE. 
Detroit, Mich. 

958,769-70. PROCESS OR METHOD OF PURI- 
FYING OR CLARIFYING WATER. WIL- 
LIAM K,. RICHARDSON, Leavenworth, Kans. 
2. The process or method of purifying 

clarifying water, which consists in 


JOHN KOSKINE, 


and 
subjecting 
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MAY 17. 


957,957. MINING-MACHINE. Joun C. 
Reynoldsville, Pa. 

958,133. STERILIZER AND DRIER. AAGE 
JENSEN, Eureka, Cal. 

958,137. PNEUMATIC STRAW-STACKER. PE- 
TER T. KIRKPATRICK, Battle Creek, Mich 

958.184. PROCESS FOR QU — 
EpUARD SCHULTE, New York, N. 

1. The process of cooling ecelacaattite sub- 
stances, which consists in closing them within an 
air-tight casing containing a cooling medium and 
inert gases, and circulating said gases in a con- 
tinuous circuit in contact with the combustible 
substances and the cooling medium. 

958,240. CARRIER FOR PNEUMATIC-DE- 
SPATCH-TUBE APPARATUS. MERTON L. 
EMERSON, Braintree, Mass. 

958,345. VACUUM-PUMP. T. WILKIN, 

VALVE FOR PNEU- 


Connersville, Ind. 
958 292. KENECINEER’S 
MATIC SANDERS. Joun H. HANton, Somer- 
ville, Mass. 
958,428. METHOD FOR BU —— GASES. 
New York, 


HENRY E. PARSON, 
958.499. FITTRNACE FOR BU RNING BLAST- 


FURNACE GASES. Henry E. Parson, New 
Yaerk, N. Y. 
958, = AIRSHIP. Lovrs Jersey 


Cit bf 
958, B36. SPRAYING ATTACHMENT. CHaRLEs 
H. Ratu, Philadelphia, Pa. 


HIRST, 


COKE. 


JOHN 


ARNHEITER, 


water to the action of centrifugal force in the 
presence of air under pressure, aerating and dis- 
charging the pure w: ater by pneumatic pressure, 
and separately discharging the precipitate by 
pneumatic pressure, substantially as described. 

958,814. DRILLING-MACHINE. Nits D. LEv- 


IN, Chicago, IIl. 
VALVE-STEMS FOR 


958,867. CAP FOR 
PNEU age TIRES. Georce F. Foss, Los 
FOR ENGINE- 


Angeles, Cz 

958,928. AUTOMATIC JACK 
BOILERS. CHARLES KENT, Pevensey, Ontario, 
Canada 

958,952. TUNNELING-MACHINE. 
BENNETT, Denver, Colo 

959,010. AIR-BRAKE. 
Roanoke, Va. 

959,022. REGULATING-VALVE 
BRAKE SYSTEMS. JoseEPpH C. LuNA, Oak- 
land, Cal. 

959,049. POSITIVE-PRESSURE BLOWER 
FRANCIS P. BoLAND, Providence, R. I. 

959,073. RELAY AIR-VALVE. Harvey J. 
RIcHARDSON, Chicago, III. 

959,114. FLUID-PRESSURE BRAKE. 
Wi.utis CLoup, London, England. 

959,122. AIR-BRAKE SIGNALING DEVICE. 
FRANK HUTCHINSON DUKESMITH, Meadville, 
Pa. . 

959.123-4. AIR-BRAKE-TESTING APPARAT- 
US. FRANK HvuTCHINSON DUKESMITH, Mead- 
ville, Pa. 


YEORGE R. 
‘THomMas J. HENRETTA, 


FOR’ AIR- 


JOHN 
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959,128. FLUID-PRESSURE BRAKE. FRreEp B. 
FARMER, St. Paul, Minn., and WALTER V. TuURN- 
ER, Wilkinsburg, Pa. 

959,209. AIR - BRAKE - TESTING SYSTEM. 
FRANK H. DUKESMITH, Meadville, Pa. 

959,219. COMPRESSED-AIR LOCOMOTIVE. 
CHARLES G. HERMAN, Philadelphia, Pa. 

959,266. AERIAL SHIP. FREDERICK W. 
SCHROEDER, Kennington, London, England. 

959,3638-4. OIL-BURNER. ArtTHuR H. LIGHT, 
Los Angeles, Cal. 

959,417. FLUID-OPERATED CONTROLLING 
MECHANISM. JOHN W. ANDERSON, Sisson, 


Cal. 
MAY 31. 
959,471. GOVERNOR FOR STEAM OR 


TIC-FLUID ENGINES. CHarRLEs W. 
Grand Rapids, Mich. 











958705 























959,526. WRECKING APPARATUS. Jens M. 
W. HASSING and JAMES V. FITZSIMMONS, San 
Francisco, Cal, 

1. In a wrecking apparatus, an elongated flexi- 
ble bag, reinforcing bands thereon, an opening 
for admitting air thereto, an open sided link con- 
nected to said bag and guide rods adapted to be 
engaged by said link. 

959,530. TOOL-RETAINER FOR AIR, ELEC- 
TRIC, OR MECHANICALLY-DRIVEN IM- 
PLEMENTS. MeEreER G. HILPERT, Pittsburg, 
Pa. 

959,547. 
EUGENE 
many. 

959,593. GAS AND AIR MIXER FOR BURN- 
ERS. Gus A. PETERSON and JESSE L. LACKETT, 


Clarksburg, W. Va. 
mi 958429 


FLUID - OPERATED APPARATUS. 
KETTERER, Essen-on-the-Ruhr, Ger- 
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PNEUMATIC PATENTS, MAY 24. 


959,596. TRACK-SANDER., WILLIAM ALEXAN- 959,889. AIR-GUN. ELBERT HAMILTON SEARLE, 
DER Pitt, Montreal, Quebec, Canada. Springfield, Mass. 

959,642. PNEUMATIC TRANSMISSION SYS- 959,894. TIRE-PUMP. WILLIAM S._ STAPLEY, 
TEM. JosEPH J. STOETZEL, Chicago, III. Bridgeport, Conn. 

959,694. APPARATUS FOR FORCING LIQUID 959,957. PROTECTOR FOR PNEUMATIC 
OUT OF RESERVOIRS. LEONARD BARBAS, TIRES. RosBert J. Morrison, St. Louis, Mo. 
Paris, France. 960,023. ATIR-LIFT. WaAuttTerR A. KNIGHT, Pleas- 

959,129. VACUUM - CLEANER. CHARLES B. ant Ridge, Ohio. 

Foster and WILMoT W. GLIDDEN, Oak Park, 960,033. AUTOMATIC FLUID - REGULATOR. 
Vil. JAMES J. MCDONALD, Cleveland, Ohio. 


959,798-9. ENGINEER’S VALVE. JILLIAM A. oom % 2 aia 3 

oe oe ae Var TREE A. ooeees AUKNZARY AIR - VALVE FOR 

959,800-01. TRIPLE VALVE. WitxiaM A. PeN- CHARGE-FORMING DEVICES. Jacop H. 

““ pry, Detroit, Mich. ee FRIEDENWALD, Baltimore, Md. 

959,802. ENGINEER'S VALVE. WILLIAM A. 960,233. PROCESS OF COMPRESSING AIR, 
PENDRY. Detroit, Mich. Gas, OR OTHER GASEOUS FLUIDS. Ev- 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE 
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More Up-to-Date, Safer, Handier and More Re- 
liable and Economical Than Electricity 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent, of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track guages 18 to 56} inches. Our 
designs are automatic, easily controlled and free from complications. 

Tenth edition catalogue, just printed, mailed free to mine, railway or industrial officials; 
or to others on receipt of 50 cents. 


Address H, K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 











LOCOMOTIVES 


OF EVERY DESCRIPTION 





Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN LOCOMOTIVE WORKS 


PHILADELPRLA, Fa... Vi Bi es 


Cable Address—“BALDWIN PHILADELPHIA” 




















Tell the Advertiser You Saw His Ad. in COMPRESSED AIR MAGAZINE. 








COMPRESSED AIR MAGAZINE 





July, 1910, 













NEw YORK: 
42 Broadway. 
PITTSBURG 


Commonwealth Bldg. 





Machinery Manufacturers cannot cover the Coal Mining Industry 


thoroughly without using the advertising columns of 


CHICAGO: 
Old Colony Building. 
CINCINNATI: 


117 East Seventh Street. 


For more than 20 years the Coal Trade’s Leading Journal. 



























very promptly 
upon request 


before leaving our factory. 
We solicit your orders and inquiries. 








McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
many years been specialists in the manufacture of EX- 
TRA HEAVY, HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 


You will find these fittings illustrated in our 1909, roth 
edition catalog, copy of which we will be pleased to send 


All of our valves are thoroughly tested and inspected 





Factory } Paterson, N. J. 


































CLASSIFIED BUYERS’ GUIDE ~ tag iii 
LP : saldwin socomotive orks. 
Air Cylinder Oil. Bury Compressor Co. 


Atlantic Refining Co. Chicago Pneum. Tool Co. 
sorne, Scrymser Co. e Curtis & Co., Mfg. Co 
Chicago Pneumatic Tool Co. Gardner Compressor Mfg Co. 
Continental Oil Co. 7 Harris Air Pump Co. okt 
Fiske Bros’. Refining Co. Ingersoll-Rand Co 

Galigher Machinery Co. Janney, Steinmetz “& Co. 
Standard Oil Co. McKiernan Drill Co. 
Vacuum Oil Co. Pangborn Co., Thomas W. 


Air Lift Pumps. Porter Co., H. K. 
Chicago Pneum. Tool Co. Stearns-Roger Mfg. Co. 
Curtis & Co., Mfg. Co. Sullivan Machinery Co. 
Galigher Machinery Co. Westinghouse Air Brake Co. 
Harris Air Pump Co. Air Tanks. 
Ingersoll-Rand Co. Baldwin Locomotive Works. 
MekKiernan Drill Co. Bury Compressor Co, 
Westinghouse Air Brake Co. Chicago Pneum. Tool Co. 
Air Gauges. Galigher Machinery Co. 
Galigher Machinery Co. Harris Air Pump Co. 
McKiernan Drill Co. Ingersoll-Rand Co. 
Westinghouse Air Rrake Co». Janney, Steinmetz & Co. 











MecKiernan Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., H. K. : 
Westinghouse Air Brake Co. 
Aftercoolers, Air. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Belting. 
tepublic Rubber Co. 
Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Stm.Pump Wks,A.5S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 

































Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 


Install a 


20th Century Air Pump 


and increase your water supply so percent. 


Easy to operate. Nothing to wear out. 


Write for Catalogue. 


Harris Air Pump Co. 
10TH STREET AND CANAL 
INDIANAPOLIS, IND. 
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If You Need Hose 


for rock drills, pumps, air compressors, or 
wherever else a flexible connection may be 
required for ihe transmission of air, steam, 
water, gas, oils or other liquids, American 
Metal Hose is the most durable, effic- 
ient, economical and dependable 
hose that you can use. 


FREE DEMONSTRATION OFFERS: 


OFFER 15. If you wish to examine its con- 
struction, we will send you a short section of 
AMERICAN METAL HOSE free on request. 


OFFER 16. If you wish to know what 
AMERICAN METAL HOSE will do, we will 
send enough to enable you to give it a prac- 
tical test. You incur no obligation unless 
the hose makes good. : 








¥ 


IN taking advantage of either offer, 
please specify what the hose is to be 
used for, size of hose, and connections 
required. 





4arPrice and We make 
size list 4 the Inter- 
“HH” onre- % ms locking 
quest. Profile. “@& 
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THE AMERICAN METAL HOSE COMPANY, 
173-177 Lafayette St., Now York. 
WORKS: Waterbury, Conn. 














THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 





Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor without shock or strain. 
Circulars on application to 


JARECK! MFG. CO., - ERIE, PA. 


ALSO COMPRESSOR GOVERNORS 








“CROWN” 
Sand Rammers 


There are four reasons why you should use 
“Crown’’ Sand Rammers in your foundry; 
economy, lower production cost, larger out- 
put, and improved quality of castings. 

Any one of these would justify you in 
adopting the machine. But when you find 
them all four combined in the best tool 
of its kind made, the argument is irre- 
sistable. 

Its economy comes from the fact that the 
cost of power to run it is really neglible com- 
pared to the savings it affects. 

Actual tests show a saving in time, over 
hand ramming, -of 75 to 








85 per cent.; which is 
equivalent to an equal re- 
duction in time and labor 
cost of production. 

This time and labor sav- 
ing means that you can 
turn out about four times 
as much work in a giv= 
en time with ‘‘Crown’’ 
Rammers as you can by 
hand. 

And as to quality— 
asks are rammed much 
harder and more uniform- 
ly by ‘‘Crown Rammers 
than by hand; “‘strain- 
ing’’ in the mould, with 
loss of metal, is elimin- 
ated; castings are true to 
pattern, uniform in 
weight and character. 

Overweight castings are 
avoided and the cost of 
iron is materially reduced 
in large runs from a sin- 
gle pattern. 

‘Crown’? Rammers 
have all wearing parts of 
hardened and = ground 
steel. They are as com- 
pletely dirt-proof and ac- 
cident-proof as they can 
be made. ‘The men like 
them because they are 
easy to operate and have 
little jar or vlbration. 

We build them in two 
types — “Floor”? and 
‘‘Bench.’’ Shall we send 
you pamphlet 8108 de- 
scribing them ? 


“Crown” Floor 
Sand Rammer. 








Ingersoll-Rand Co. 


NEW YORK LONDON 


For list of Offices see adv. page 7 
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THE DRUCKLIEB 
INJECTOR SAND BLAST 


APPARATUS 


FOR CLEANING STEEL STRUCTURES, 
CASTINGS, BUILDINGS. 


MADE BY 1 

J, M. BETTON, 178 Washington Street, New York 4 

WRITE FOR “SANDCRAFT.” N 

Sales Agents: Meaning, Maxwell & Moore, Inc., New York for K 
Railroad Service. E. . Kinsey Co., ag Ohio. 


banks Co., New Or] A, La. Harron, R 





Louis, Mo. Central Found 
Caldwell Bros. Co.,Seattle, Wash Fred 
Mich. Canadian Ran 





The Fair- 

kard & McCone, Inc., Ss 

San Francisco and Los Angeles, Cal. Corby Supply > St. 
Surely ¢ San Colu: O. The 

c B. Stevens, Detroit, 

, Montreal and Sena Canada. Fen- 

wick, Freres & Co., Paris, France. Consolidated Pneumatic Tool 

Co., London, Eng. Pneumatic Tool Co., St. Petersburg, Russia. 


case of ‘‘Press The 


WHY NOT USE THE 


POWELL Air Gun Valve 





Blows your work bench, machine tool, in fact 
everything, perfectly clean. oe is another 
” 


utton. rder a sample. 


The Wm. Powell Co., Cincinnati, 0. 





T ANKS For Air Pressure, Oxy- 
gen and Hydrogen 
Gasoline Tanks 


For Automobiles and Motor Boats a Specialty 
Write for new Price List 





mbus, 





SEAMLESS STEEL 
SHELLS AND SHAPES 





SPECIALS 10 UKDER Ss 
LEAKLESS-RIVETLESS 


JANNEY, STEINMETZ & CO., © PHILADELPHIA 











BRANCH-NEW YORK 








Blowing Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Brakes, Air. 
Westinghouse Air Brake Co. 
Channelers. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Charging Stations. 
Baldwin sagomeative Works. 
Porter Co., H. K. 
Coal Cutters. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Coal and Ore Elevator Buckets. 
Clark Co., W. J. 
Galigher Machine ary Co. 
Compressors, Air and Gas. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 


Gardner Compressor Mfg. Co. 


Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 

Stearns- Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Compressor Fittings, Air and Gas. 


Chicago Pneum. Tool Co. 
Galigher Machinery Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 





Powell Co., Wm. 
Republic Rubber Co. 


Compressor Regulators. 
Chicago Pneum. Tool Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 
Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Core Making Machinery. 
Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co: 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 


Dust Exhaust and Collector Systems. 


Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Engine Room Appliances. 
xaligher Machinery Co. 
Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 





Foundry Appliances. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 
Foundry Facings. 
Jos. Dixon Crucible Co. 


Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 


Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 


Graphite Greases. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 


Graphite Paint. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Hammer Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hammers, Calking and Chipping. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Hammers, Riveting. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co.., 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 


J. M. Betton. 


Pangborn Co., Thomas W. 
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Better Lubrication 


means greater efficiency,’ less 


Brown & Seward 


wear on engines and machi 
EDWARD C. SEWARD ROBERT B. SEWARD 5 santas. 
reduced cost for operation and 
maintenance. 


E. CLARKSON SEWARD 


PATENTS Dixon’s Flake Graphite 


and produces all these results. 


It is the one lubricant that at- 
Pr ATENT CAUSES tacks friction at it’s source, mi-- 
croscopic roughness in the metal 
surfaces. Our free booklet No. 


188-C tells you all about it. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 


OFFICES: 
261 Broadway : : NEW YORK 

















Curtis Air Hoists 


WILL NOT JUMP OR JERK 





Safe : Quick : Perfect Control 











Suitable for Setting Cores, 
Drawing Patterns, Closing 
Moulds, Pouring Metal. 


AUTOMATIC AIR COM PRESSORS 


SAFETY DEVICE 


that prevents load from ALL STYLES-—ALL SIZES 
dropping should hose break 


or air supply fail. 








. EMBODYING LATEST IMPROVEMENTS 
No side rods. Upper head 


and lower ring screwed to 
cylinder. Piston can be we 
withdrawn by simply unbolt- 
ing lower head, without 


i — = ROCK DRILLS 


Curtis & Co. Mfg. Co. 
1590 Kienlen Ave., ST. LOUIS, Mo, || McKIERNAN DRILL CO 


New York Office, 30 Church St. 














115 Broadway, New York City 

















Tell the Advertiser You Saw His Ad. in COMPRESSED AIR MAGAZINE, 





COMPRESSED AIR MAGAZINE 


July, 1910. 











Engineering -Contracting 
tells how all classes of work are done so as to save money and 
make money, and it gives itemized prices covering every detail of 


the construction. These are taken from the private records of men 
having charge of the work and are reliable and valuable. Thisisa 


Methods and Cost 


periodical and the only one of its kind in the world. 


regularly (and in nearly every case the files are kept for perma- 
nent binding) by more persons interested in engineering construction 
than read any other single periodical.—Price $2.00 for 52 issues. 


SAMPLE COPIES—FREE 


Engineering -Contracting 


355 Dearborn Street, Chicago 


It is read 














Hoisting Machinery. 
Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 

Hoists, Air. 

Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Hose Coupling and Clamps. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., ae 


Cleveland Pneumatic Tool Co. 


Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Hose, Sand Blast. 
Pangborn Co., Thomas W. 
Hose, Steam and Air. 
American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Locomotives, Compressed Air. 
Baldwin Locomotive Works. 
Galigher Machinery Co. 
Porter Co., H. ‘ 
Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Galigher Machinery Co. 
Lubricating Greases. 
Borne, Scrymser Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 





Lubricating Oils. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 
Vacuum Oil Co. 
Lubricators. 
- Powell Co., Wm. 
Magnetic Separators. 
Pangborn Co., Thomas W. 
Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. °C. 
Mining Machinery. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Motors, Air. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Nozzles, Air and Sand. 
Curtis & Co., Mfg. Co. 
J. M. Betton. 

Pangborn Co., Thomas W. 

Oil Cups. 

Galigher Machinery Co. 
Powell Co., Wm. 

Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 

Packings. 

Clement Restein Co. 

Pile Drivers, Pneumatic. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 





Pipe Joint Compound. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Cameron Stm.Pump Wks,A.S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. 
Cameron Stm.Pump Wks,A.S. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Quarry Machinery. 
Bury Compressor Co. 
Cameron Stm.Pump Wks,A.S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
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ENGINEERING News 


FOUNDED 1874 


The Leading Engineering Paper of the World 


For Engineers, Architects, Draftsmen, Contractors, Manufacturers, Pur. 
chasing Agents, Government and Municipal Officials 


Stands for progress, character and the highest ideals of the Engineering profession. 

Covers the broad field of Engineering more comprehensively than any similar publication. 

The most ably edited and most widely quoted technical journal in the world. 

Nearly 2,000 pages of text amply illustrated with photographs and drawings, and 450 pages of 
authentic Construction News notes. 


The principal medium for “Situations Open,”’ ‘‘Situations Wanted”’ and ‘‘Proposal”’ advertising. 
A subscription is an investment—not an expense. 


SUBSCRIPTION PRICE 


DOMESTIC, $5.00 Per Annum CANADA, 7.00 Per Annum 
FOREIGN, (Regular Edition) ~ - ~ = = = ~ $9.00 Per Annum 
FOREIGN (Thin Paper Edition, Construction News Omitted) - - 7.00 Per Annum 


A Sample Copy Sent on Request to Any Address. 
Can You Afford to be Without the Most Important Journal Devoted to Your Profession ? 


PUBLISHED EVERY THURSDAY AT 


220 BROADWAY 


NEW YORK CITY 








Geo. 
Co. 
Co. 


Oldham & Sons Co., 
Stearns-Roger Mfg. 
Sullivan Machinery 

Reducing Valves. 

Mason Regulator Co. 

Rock Drills, Air and Steam. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Rock Drills, Electric-Air. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Sand Blast Machinery. 
Curtis & Co., Mfg. 
J. M. Betton. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas 

Sand Blast Systems. 
Pangborn Co., Thomas W. 

Sand Handling and Conveying Ma- 

chinery. 
Pangborn Co., Thomas W. 

Sand Riddling Machines. 

Chicago Pneumatic Tool Co. 
Pangborn Co., Thomas W. 

Stone Tools, Pneumatic. 

Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Tools, Pneumatic. 

Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 


Co. 


W. 








COMPRESSED 
AIR 
INFORMATION 


EDITED By 


W. L. SAUNDERS 


A book of more than 1,100 pages, 
made up of the best papers on 
pneumatic subjects published in 
COMPRESSED AIR MAGAZINE 
during a period of years, and 
classified under the three divisions 
of Production, Transmission and 
Use; an authoritative cyclopedia of 
useful data and experiences on all 
matters relating to compressed air. 


Price $5.00 


Compressed Air Magazine 
Bowling Green Bldg. 


New York 
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Mining and Scientific Press 


Controlled by T. A. RICKARD Bates { COURTESY BEEALS 


ESTABLISHED 1860 PUBLISHED WEEKLY 
Devoted to the science of mining and metallurgy the appli- 
cation of geology to mining, and of chemistry to milling. Special 


correspondence from the principal mining centres of the world 
including London, Johannesburg and Melbourne. 


SUBSCRIPTION RATES PER YEAR: 
United States and Mexico, $3.00 Canada, $4.00 


All other Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 








For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil?? ana *“*Paragon’’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


—— MADE BY —— 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
BOSTON FALL RIVER PHILADELPHIA 
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“OLDHAM” THE ST. JOHN 


Indicating and Recording 


cvenne HAMMERS AIR METER 


SS Pneumatic Stone G& 
Tools and mp 7) Measures 


—H-|_ jie) i | 66 
Quarry Tools. a5. ‘te Mo 
" ” j Mi Noh: ahs ih the Air” 
j) MARCH. |. iag¢, oI Wie 
Write for prices and se ie i aye at all 


list of users. i Pressures 


Tools shipped on 
approval. Pp a and 


oO an se Temperatures 
Geo. Oldham & a 


Son Company, 
FRANKFORD, 
-PHILA., Pa 


The accuracy of this meter is guaranteed. 
Manufacturers of Pneu- 


Sesh G. C. ST. JOHN 
matic Tools and 
Appliances. 140 Cedar Street, New York 


Send for 
Booklet. 





























Qestcott Proportional Meter 


FOR MEASURING COMPRESSED AIR 


In Any FAN gp \N At Any 
Volume up ae R 4 Pressure up 
to 100,000 LN og ie ea to 500 Ibs. 
cubic feet \ sah ae  —— per square 
per hour aon free Oe Tl < nt inch 

















Grie, Pa. 
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“CHICAGO 














GIANT” 





ROCK DRILLS 








ACCESSORIES 
FULL LINE 








Their SIMPLICITY, EFFICIENCY and DURABILITY command their recognition as 
STANDARD, and this SUPERIORITY of MERIT has been repeatedly demonstrated in 


competitive tests. 


CONFER WITH 


Our product is covered by ample guarantees. 


US. 


Manufactured by 


CHICAGO PNEUMATIC TOOL COMPANY 


CHICAGO 


Branches Everywhere 


NEW YORK 








WESTINGHOUSE 
Air x 
Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are goy- 
erning considerations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 
valuable tables of useful in- 
formation for users of com- 
pressed air. Send for it. 





Westinghouse Port- 
able Compressor. (Air 
Cylinder smaller than 
Steam Cylinder.) For 
High-Delivery Air- 
Pressures. 


The Westinghouse Air Brake Co., 
PITTSBURG, PA. 


Chicazo _ 
Hamilton, Ontario 


New York 
Canada: 


St. Louis 





AIR COMPRESSORS 





cLASS B. S, 14x14x14 STEAM DRIVEN. 

Cut shows our new type of Single 
Steam Driven Air Compressor, Bored 
Guide Type, with deep heavy Subbase, 
Cylinders directly supported, Balanced 
Crank, making an entirely self-contain- 
ed unit; will operate equally as well on 
timber cribbing as on Concrete Found- 
tion. 


The Modern Straight-Line Compressor. 


Bury Compressor Co. 
Send for Catalogues. ERIE, PA. 
Drexel Bldg., Phila. 39 Cortlandt. St.,N.Y. 
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